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This 2^HcatioQ relates to compounds of for- 
mula (I) wherein R^ X, Y and a are as defined 
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compounds are useful for the treatment of vari- 
ous memory dysfunctions characterized by a de- 
creased cholinergic function such as Alzhdmer's 
disease. Con^unds of this invention also inhibit 
monoamine oxidase and hence are asefhl as antide- 
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Substituted 3-(Aininoalkvlamino)>l,2-ben2isoxazole5 
and Related Compounds 

This application is a continuation-in-part application of pending United 
States Patent Application Serial Number 980,021, ffled November 23, 1992. 
This application relates to compounds of the formula 




wherein 

R^ is hydrogen, (Cx-C6)alkyl, aryl(Ci-C6)alkyl, (Ci-C6)alkoxycarbonyl, 
aryloxycarbonyl, aryl(Ci-C6)alkoxycarbonyl, aminocarbonyl, 
(Ci-Cy^lJ^laminocarbonyl, or di(Ci-Q)alkylaminocarbonyl; 

X . is hydrogen, (CpC6)alkyl, (Ci-C6)alkoxy, (Ci-C6)alkoxymethylencoxy, 
aiyl(Ci-C^alkoxy, halo, hydroxy, amino, (Ci-C5)aIkylamino, 
di(Ci-C5)alkylamino, aryl(Ci-C6)alkylaniino, (Ci-C6)alkanoylamino, 
aminocarbonyloxy, (Ci-Cio)allq^laminocarbonyloxy, 
di(Ci-Cio)alIcylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy, 
aryl(Ci-Cio)alkylaminocarbonyloxy, (Ci-Cgialkoxycarbonyloxy, 
aryl(Ci-Q)alkylcarbonyloxy; 

Y is oxygen (O), sulfur (S) or NR^^ where R^^ is hydrogen, (Ci-C6)alkyl, aryl 
oraryl(Ci-C6)alkyl; 

R2 is 
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-(CH2)„— N ) R5 <CH^m N^^^ \f 




-(CHj)^— N 0 -(CH2)„— N S 



(CHj)^ ( N— R« or-(CH2)„-NR3R4 





or and togeth^ with the nitrogen to which they arc attached form the ring 
— N N R' « — N C — (CIWjni'R' 



where 

R^ is hydrogen, (Ci-C6)alkyl, aryl(Ci-C(i)alkyl, (Ci-C6)alkylcarbonyl, 
(CrC6)alkoxycaibonyl, (C3-C6)alkenyl, (C3-C6)alkynyl, aryl, 
aimno(Ci-C6)alIgrl, nK>no(Ci-Q)aIkylamino(Ci-Q)alkyl or 
di(CrQ)alkylamino(Ci-Qi)aIkyl; 

R"* is hydrogen or (Ci-Q)alkyl; 

R^ is hydrogen, hydroxy, (Ci-C5)alkoxy, amin6(Ci-C5)alkyl, 
monoaryI(Ci-C5)alkylaniino(Cx-C5)alkyl, 
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/ diaiyl(Ci^C6)alkylamino(Ci-C5)alkyl, (Ci-C6)allcanoyloxy or 
aiyl(Ci-C6)alkyl; 

is hydrogen, (Ci-C5)alkyl, aryl, aryl(Ci-C6)alkyl, (Ci-C6)alkylcarbonyl, 

aryl(Ci-C5)alkylcarbonyl or (Ci-C5)alkoxycarbonyl; . 
R'^ is hydrogen, (Ci^6)alkyl, (C2-C6)alkenyl, (C3-C6)alkynyl, phenyl, 

aryl(Ci-C5)alkyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl or quinolinyl; . 
R^ and R^ are independently hydrogen, (Ci-C^dlkyl or 

aryl(Ci-C6)alkyl; 

R^^ is (Ci-C5)alkyl, (Ci-C5)alkoxy, hydroxy, halogen, miro or trifluoromethyl; 

m is an integer from 2 to 7; 

n is an integer from 0 to 3; 

p is an integer from 1 to 3; 

r is an integer from 0 to 2; and 

s is an integer from O to 6; 

and pharmaceutically acceptable addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof; which compounds are useful for the treatment 
of various memory dysfunctions characterized by a decreased cholinergic function 
such as Alzhdmer^s disease* Compounds of this invention also inhibit monoamine 
oxidase and henoc aire useful as antidepressants. 

Unless otherwise stated or indicated, fhe following definitions shall apply 
througli the specification and the appended claims. 

The term (Ci-C5)all£yl or (Ci-Cio)alkyl shall mean a straight or branched 
alkyl group, for example, methyl, ethyl, n-propyl. isopropyU n-butyl, iso-butyl, 
sec-butyl, t-butyl and straight and branched chain pentyl, hexyl, heptyl and decyl. 

The term halo shall mean fluorine, chlorine, bromine or iodine. 

The terms phenyl, pyrimidyl, pyridazinyl, pyrazinyl and quinolinyl shall 
mean the respective group substituted with 0, 1 or 2 substituents each of which 
being independently (Ci-C6)alkyl, (Cx-C5)alkoxy, hydroxy, halogen, nitro or 
trifluorometfayi. 

The term pyridyl shall mean a 2-pyridyl, 3-pyridyl or 4-pyridyl group 
substituted with 0, 1 or 2 substituents each of which being independently 
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(Cx-Q)a]kyl, (Ci-C5)alkoxyV hydroxy, halogen, nitro or tiifluoromethyl. 

Throughout the specification and the appended claims, a given cheniical 
formula or name shall encompass all steieo, optical, enantiom^c and tautomeric 
isomers where such isomers exists. 

In one class of compounds of this invention are compounds of the formula 




wherein X, n and m are as defined above and Z is 




where 

R^ is hydrogen, (Ci-C6)alkyl, aryl(Ci-C5)alkyl, (Ci-Q)alkylcarbonyl, 

(Ci-C6)alkoxycait)onyl, (C^-Q)alkenyl, (C3-C6)allgmyl or aryl; 
R^ is hydrogen ot (Ci-C6)alkyl; 
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is hydrogen, hydroxy, (Ci-C6)alkoxy, (Ci-C6)alkanoyloxy or 
aryl(CrC<5)alkyl; 




R6 


is hydrogen, {CyC^aJkyl aryl, aryi(Ci-C6)alkyl, (Ci-C5)alkylcarbonyl, 
aryl(Ci-C6)alkyIcarbonyl or (Ci-C6)alkoxycarbonyl; 


* 


R" 


is (Ci-C6)alkyl, (Ci-C6)alkoxy, hydroxy, halogen, nitro or trifluoro; 




m 


is an integer from 2 to 7; 




n 


is an integer from 0 to 3; and 




r 


is an integer from 0 to 2. 



In one preferred embodiment of this class are compounds of the formula 




wherein 

X is hydrogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, (Ci-C5)alkoxymethyleneoxy, 
aiyl(Ci-C6)alkoxy, halo, hydroxy, (Ci-C6)aIkanoylamino, 
aminocarbonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Q"Cio)alkylaminocarbonyloxy,aiyl(Ci-Cio)alkylaniin 
(Ci-C5)alkoxycaTtx)nyloxy, tetrahydroisoquinolylcarbohyloxy or 
aryKCi-Cyalkylcarbonyloxy; 

is hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, (Ci-C6)alkoxycarbonyl, 
aryloxycarbonyl, aryl(Ci-C6)alkoxycarbonyl, aminocarbonyl, 
(Ci-C6)alkylaminocarbonyl, or di(Ci-C5)alkylaminocarbonyl; 

m is an integer from 2 to 7; 

n is an integer from 0 to 3; and 

pharmaceudcally acceptable acid addition salts thereof and optical and geometric 
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isomeis or racemic mixtures theieof. 



Preferably in this embcxiiment 
X is hydrogen, hydroxy, halo, (Ci-C5)alkyl, (Ci-C5)alkoxy, 

(Ci-C8)alkylaiiunocarbonyloxy, tetrahydroisoquinolylcarbonyloxy, 

di(Ci-C8)alkylaminocarbonylpxy or aryl(Ci-C5)alkylaniinocarbonyloxy; 

is hydrogen or (Ci-C6)alkyl; 
n is 1 or 2; and 
m is 2. 3 or 4. 

Mostprefimbly 

X is hydrogen, 5-hydn)xy, S-methoxy, S*inediylanunocarbonyloxy, 

5- dimeihylaminocarbonyloxy, 5-methylethylaminocarbonyloxy, 5-biomo, 
7-bromo, S-phenyltpethylaminocarbonyloxy, 6-hydioxy, 6-methoxy, 

6- methylaminocarbonyloxy, 6-methylethylaminocarbonyloxy, 
6-dimethylanunocarbonyloxy, 6-phenylmethylaminocarbonyloxy, 
S-hexylaminocarbonyloxy , S-heptylaminocarbonyloxy , 

5- tetrahydioisoqmnol-2-ylcarfoonyloxy, 6-hexylaniinocarbonyloxy, 

6- heptylaixunocarbonyloxy or 6-tetrahydroisoquinol-2-ylcarbonyloxy; 
is hydrogen or methyl; and 

m is 2. 

In another preferred embodiment of this class are compounds of the 
formula 



Ri 

^ I /~A 
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wherein'' • ■ -^•--v^.vv.«^^:.:■- . - 

X is hydrogen, (Ci-C5)alkyl, (Ci-C5)alkoxy, (Ci-C5)alkoxyiiietfayleneoxy, 
aryl(Ci-C5)alkoxy, halo, hydroxy, (C2-Ce)alkanoylaimno, 
aminocarbonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Ci-Cio)alkylaminocarbonyloxy, aryl(Ci-Cio)alkylaimnocarbonyloxy, 
(Ci-C6)alkoxycaibonyIoxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C6)alkylcarbonyloxy; 

is hydrogen, (Ci-C6)alkyl, aryl(Cj-C5)alkyl, (Ci-C5)alkoxycaii)onyl, 
aryloxycaibonyl, aryl(Cx-C5)alkoxycarbonyl, aminocarbonyl, 
(Ci-C6)alkylan]inocaibonyl» or di(Ci-C6)alkylaminocarbonyl; 

m is an integer from 2 to 7; 

n is an integer from 0 to 3; and 

phannaceudcally acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof. 

Preferably in this embodiment 
X is hydrogen, hydroxy, halo, (Ci-C6)alkyl, (Ci-C6)alkoxy, 

(Cx-C5)alkoxymethyleneoxy, (Ci-Cg)allcylaminocarbonyloxy, 

tetrahydroisoquinolylcarbonyloxy, di(Ci-C$)alkylaxxiinocarbonyloxy or 

aryKCi-Cyalkylaminocarbonyloxy; 

is hydrogen or (Ci-C6)allq^l; 
n is 1 or 2; and 
m is 2, 3 or 4. 

Most preferably 

X is hydrogen, 5-hydroxy, 5-methoxy, 5-mediylaminocarbonyloxy, 

5- dimethylaminocarbonyloxy, 5*methylethylaininocarbonyloxy, S-bromo, 
T-bromo, 6*methoxymethoxy, 5*phenylmethylaminocarbonyloxy, 

6- hydroxy, 6-methoxy,'6*inethylaminocarbonyloxy, 
6-methylethylaminocarbonyloxy, 6-dimethylaminocarbonyloxy, 
6-phenyhnethylaminocarbonyloxy, 5-hexylaminocarbonyloxy, 
5-heptylaminocarbonyloxy, 5-tetrahydroisoquinol-2-ylcaibonyloxy, 
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6-hexylaminocarbonyloxy, 6-heptylaininocarbonyloxy or 
6-tetrahydn>isoquinol-2-ylcarbonyloxy; 
is hydrogen or methyl; and 
m is2. 



In yet another preferred embodiment of this class are compounds of the 
fomnila 




wherein 

X is hydrogen, (Ci-Cfi)^^^^!* (Ci-C5)alkoxy, (Ci-Q)alkoxymethyleheoxy, 
aiyl(Ci-C6)alkoxy, halo, hydroxy, (Ci-C^alkanoylamino, 
aminocaibonyloxy, (C]-Cio)alkylaminocarbonyloxy, 
di(Ci-Cio)alkylaminocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy, 
(Ci-C5)alkoxycarbonyloxy, tetrahydroisoquinplylcarbonyloxy or 
aryl(Ci-C5)alkylcarbonyloxy; 

R^ is hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, (Ci-C6)alkoxycaibonyl, 
aryloxycarbonyl, aryl(Ci-C5)alkoxycarbonyl, aminocarbonyl, 
(Ci-C5)alkylaminocatbonyl, or di(C2-C6)alkylaminocarbonyl; 

R^ is hydrogen, (Ci-C6)alkyl. aryl. aryl(Ci-C6)alkyl, (Ci-C5)alkylcarbonyl, 
aryl(Ci-Q)alkylcarbonyl or (Ci-C5)alkoxycarbonyl; 

m is an integer from 2 to 7; 

n isanintegerfiromOto3;and 

pharmaceudcally acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof. 
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X 



n 
m 

X 



R6 
m 



Preferably in this embodiment 

is hydrogen, hydroxy, halo, (Ci-C5)alkyl, (Ci-C6)aIkoxy, 

(Ci-C8)alkylaminocarbonyloxy, di(Ci-Cg)alkylaminocarbonyloxy, 

tetrahydroisoquinolylcarbonyloxy or aryl(Ci-C5)alkylaminocaibonyloxy; 

is hydrogen or (Ci-C6)alkyl; 

is (Ci-C5)alkyl or aryl(Ci-C5)alkyl; 

is lor 2; and 

is2,3or4. 

Most preferably 

is hydrogen. 5-hydioxy, 5-metiioxy, 5-methylaminocarbonyloxy, 

5- dimethylaminocarbonyloxy, 5-methylethylaminocaii)onyloxy, 5-bromo. 
7-bromo, 5-phenylmethylaminocarbonyloxy, 6-hydroxy, 6-methoxy, 

6- dimethylaminocarbonyloxy,5-heptylaniinocaTbonyloxy, 
6-methylaminocarbonyloxy, fr-methylethylaminocarbonyloxy, 
6-phenylmethylanmiocarbonyloxy, 5-hexylaminocarbonyloxy, 

5- tetrahydioisoquinol-2-ylcarbonyloxy, 6-hexylaminocaibonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoqiiinol-2-ylcarbonyloxy; 
is hydrogen or methyl; 

is phmylmethyl; and 
is 2. 

In another preferred embodiment of this class are compounds of the 



formula 



Ri 




(X)n f 




N— (CH^)^— tt 
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wherein 

X is hydrogen, (CyC^dlkyU (Ci-C6)alkoxy, (Ci-C5)alkGxymethyleneoxy, 
aryl(Ci-Q)alkoxy, halo, hydroxy, (Ci-C5)alkanoylaniino, 
aminocarbonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Ci-Cio)alkylaminocarbonyloxy, aryl(Ci-Cio)alkylaniinocarbonyloxy, 
(Ci-C5)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-Q)alkylcarbonyloxy; 

is hydrogen, (Ci-C5)alkyl, aryl(Ci-C5)alkyl, (Ci-C6)alkoxycarbonyl, 
aiyloxycaibonyl, aryl(Ci-C6)aIkoxycarbonyl, aminocarbonyl, 
(Ci-C6)alkylaimnocaibonyl, or di(Ci*C6)allq^laminocarbonyl; 

R^^ is (Ci-C5)alkyl, (Ci-C6)a]koxy, hydroxy, halogen, nitro or trifluoro; 

m is an integer from 2 to 7; 

n is an integer from 0 to 3; 

r is an integer from 0 to 2; and 

phaimaceutically acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtuies thereof. 

Preferably in this embodiment 

X is hydrogen, hydroxy, halo. (Ci-C6)aIkyl.(Ci-C6)alkoxy. 

(Ci-C8)alkylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy, 
<ii(Ci-C8)^l'Q^l^™i'^ocarbonyloxy or aryl(C|-C5)alkylaminocarbonyloxy; 

R^ is hydrogen or (Ci-C6)alkyl; 

n is 1 or 2; and 

m is 2, 3 or 4. 

Most preferably 

X is hydrogen, 5-hydn>xy, 5-methoxy, S*mediylaminocarix>nyloxy, 

5- dimethylaminocarbonyloxy, S-methylethylaminocaibonyloxy, S-bromo, 
7-bromo, S-phenyhnethylaminocarbonyloxy, 6-hydroxy, 6-meihoxy, 

6- methylaminocarbonyloxy, 6-methylethylaminocarbonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylaminocarbonyloxy, 
5-hexylaminocarbonyloxy, 5-heptylaminocarbonyloxy, 
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5- tetnihydn»soquinoI-2-ylcarbonyloxy, 6-hexylaxmnocaibonyloxy, 

6- hepQrlanunocarbonyloxy or 6-tetrahydrais(>quinol-2-ylcaibonyloxy; 
is hydrogen or methyl; and 

m is 2. 

In yet another embodiment of this class are compounds of the formula 




N— (CHj) — N N r6 



wherein 

X is hydrogen, (Ci-C6)alkyl, (Ci-Q)alkoxy, (Cj-Cyalkyloxymethyleneoxy, 
aryl(Ci-C6)alkoxy, halo, hydroxy, (Ci-C5)alkanoylamino, 
aminocarbonyloxy, (Ci-Cxo)alkylaminocarbonyloxy, 
di(Ci-Cio)al]^laminocarbonyloxy, aryl(Ci-Cio)alkylaminocaibonyloxy, 
(Ci-C5)alkoxycaibonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C6)alkylcarbonyloxy; 

R^ is hydrogen, (Ci-C5)alkyl, aryl(Ci-C6)alkyl, (Cj-C5)alkoxycarbonyl, 
aryloxycarbonyU aryl(Ci-C5)alkoxycarbonyl, aminocarbonyl, 
(Ci-C6)aIkylaminocaibonyl, or di(Ci-'C5)alkylaminocarbonyl; 

R^ is hydrogen, (Ci-C^dikyl aryl, aryl(Ci-C6)alkyl, (Ci-C5)alkylcarbonyl, 
aryl(Ci-C5)alkylcarbonyl or (Ci-C5)alkoxycarbonyl; 

m is an integer from 2 to 7; 

n isanintegerfiromOto3; and 

pharmaceutically acceptable add addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof. 



Preferably in this embodiment 
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X is hydiogea» hydroxy, halo, (Ci-Q)alkyl, (Ci-C5)alkoxy, 
(Ci-C3)alkylaminocari)onyloxy, tetrahydioisoquinoty^^ 
di(Ci-C8)alkylanunocarbonyloxy or aryl(C2-C5)alkylaimnocarbonyloxy; 
is hydrogen or (Ci-Q)alkyl; 
is aryl(CrC6)alkyl; 

n is 1 or 2; and 

m is 2, 3 or 4. 

Preferably in this embodiment 
X is hydrogen, S-hydioxy, S-methoxy, S-meAylaminocaibonyloxy, 

5- diznethylaminocarbonyloxy, S-methylethylamihocarbonyloxy, S-biomo, 
7-biomo, S-phenylmethylaminocarbonyloxy, 6-hydroxy, 6-methoxy, 

6- methylaminocarbonyloxy, 6-methylethylaminocarbonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylaminocarbonyloxy, 
5-hexylaminocarbonyloxy, 5-heptylaminocarbonyloxy, 

5- tetzahydioisoquinol-2-ylcarbonyloxy,6-hexylaminocarbonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoquinol*2*ylcarfoonyloxy; 
R^ is hydrogen or methyl; 

R^ is phenylmethyl; and 
m is 2. 



In another embodiment of this class are compounds of the formula 




(CH2)„NR3r^ 



wherein 

X is hydrogen, (Ci-C5)alkyl, (Ci-C5)alkoxy, (Ci-C5)alkoxymethyleneoxy,- 
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aryl(Ci-C5)alkoxy, halo, hydroxy, (Ci-C5)alkanoylainino, 
aminocaifoonyloxy, (Ci-Cio)<tll9lanunocarbonyloxy, 
di(Ci-Cio)aIkylaminocarbonyloxy, aryl(Ci-Ci0)alkylaminocv 
(Ci-C6)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C5)alkylcarbonyloxy; 

is hydrogen, {CyC^dikyl, aryl(Ci-C5)alkyl, (Ci-C6)alkoxycarbonyl, 

aryloxycarbonyl, aryl(Ci-C5)alkoxycarbonyl, aminocarbonyl, 

(Ci-C6)alkylaimnocarbonyl, or di(Ci-Q)alkylaminocar^ 

is hydrogen, (CrC6)alkyl, aryl(Ci-C5)alkyl, (Ci-C6)alkylcarbonyl, 

(CrC6)a^<»^ycarbonyl, (C3-Q)alkenyl, (C3-C5)alkynoyl, aryl, 

amino(Ci-C5)alkyl, mono(Ci-C6)aIkylaniino, (Ci-C6)allcyl or 

<fi(CrC6)allcylariiino(Ci-C6)alkyl; 

R"* is hydrogen or (Cj-C^alkyl; 

m is an integer from 2 to 7; 

n is an integer from 0 to 3; and 

phannaceutically acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof. 

Preferably in this embodimrat 
X is hydrogen, hydroxy, halo, (Ci-C6)alkyl, (Cj-Cy alkoxy, 

(Ci-C8)aIkylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy, 

di(Ci-Cg)alkylaminocarbonyloxy or aryl(CpC5)alkylaminocarbonyloxy; 

is hydrogen or (Ci-C5)allcyl; 
R^ is (Ci-C6)alkyl; 
R"* is hydrogen; 
n is 1 or 2; and 
m is 2, 3 or 4. 

Most preferably 

X is hydrogen, 5-hydroxy, S-methoxy, 5*methylaimnocarbonyloxy, 

S-dimethylaminocarbonyloxy, S-methylethylaminocarfoonyloxy, S-bromo, 
7-bn>mo, 5-phenylmediylaminocarbonyloxy, 6-hydioxy, 6-methoxy, 
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6-methylaminocarbonyloxy, 6-methylethylaminocarbonyloxy, 
6'dimethylaniinocarbonyloxy»6-phenylmethylaminocaibony 
5-hexylaminocarbonyloxy, 5-hq)tylaimnocarbonyloxy, 

5- tetrahy<iroisoquinol-2-ylcarbonyloxy, 6-hexylaminocaibonyloxy, 

6- hq>tylaminocarbonyIoxy or 6-tetrahydroisoquinol-2-ylcarbonyIoxy; 
is hydrogen or methyl; 
is methyl; 
is hydiDgen; and 
is2. 

In another class of compounds of this invention are compounds of the 
formula 




wherein 

X is as defined above; and 

U is N-R'', (CH2)samino where the amino group is unsubstituted or mono or 
disubstituted with (Ci-C6)alkyl or aiyl(Ci-C6)aIkyl; and s is an integer from 
1 to 6; and 

is hydrogen, (Ci-C6)alkyl, phenyl, phenyl(CrQi)alkyl, (C2-C6)alkenyl, 
(C3-C5)allcynyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl or quinolinyl. 

In one preferred embodiment of this class are conq>ounds of the formula 




CH2NH2 



Ri 
R^ 
R^ 
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wherein 

X is hydrogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, (Ci-C5)alkoxyinethyleneoxy, 
aryl(Ci-C5)alk:oxy, halo, hydroxy, (Ci-C6)alkanoylamino, 
aminocarbonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Cx<!io)alkylanMnocarbonyloxy, aryl(Ci-Cio)alkylammocarbonyl^^ 
(Ci-C6)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C5)alkylcarbonyloxy; and 

n is an integer from 0 to 3; and 

phamiacentically acceptable add addition salts hereof and optical and geometric 
isomers or racemic mixtures thereof. 

Preferably in this embodiment 
X is hydrogen, hydroxy, halo, (Ci-C5)alkyl, (Ci-C5)alkoxy, 

(Ci'C8)alkylaminocaibonyloxy, tetrahydroisoquinolylcarbonyloxy, 
di(Ci*C8)alkylaminocaibonyloxy or aryl(Ci-C6)alkylaminocarbonyloxy; 
and 

n islor2. 

Mostpreforably 

X is hydrogen, 5-hydroxy, 5-methoxy, S-methylanrinocarbonyloxy, 

5- dimethylaminocarbonyloxy, 5-methylethylaminocarbonyloxy, 5-biomo, 
7-bromo, 5-phenylmethylaminocarbonyloxy, 6-hydroxy, 6-methoxy, 

6- metiiylan(un6carbonyloxy, 6-methylethylaminocarbonyloxy, 
6*dimethylaminocarbonyloxy, 6-phenylmethylaminocarbonyioxy, 
5-hexylaminocarbonyloxy, 5-heptylaminocarbonyloxy, 

5- tetrahydroisoquinol-2-ylcarbonyloxy, 6-hexyIaminocarbonyloxy, 

6- heptylaminocarbonyloxy or 6'tetrahydroisoquinol-2-ylcarbonyloxy. 

In yet another embodiment are compounds of die formula 
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.CH2N(CH2C6H5)2 



wherein 

X is hydrogen, (Ci-C^alkyl, (Ci-C5)alkoxy, (Ci-C6)aIkoxymethyleneoxy, 
aryl(Ci-C6)alkoxy, halo, hydroxy, (Ci-C6)alkanoylamino, 
aminocarbonyloxy, (Ci-Cio)alkylaniinocarbonyloxy, 
di(Ci"Cio)alkylaininocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy, 
(Ci-C5)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C6)alkylcarbonyloxy; 

n is an integer firom 0 to 3; and 

pharmaceutically acceptable acid addition salts thereof , and optical and geometric 
isomers or racemic mixtures thoeof. 

Preferably in this embodiment 

X is hydrogen, hydroxy, halo, (Ci-C5)alkyl, (Ci-C6)alkoxy, 

(Ci-Cg)alkylaminocaibonyloxy, tetrahydroisoquinolylcarbonyloxy or 
di(Ci-Cg)alkylaminocarbonyloxy, aryl(C2-C6)alkylaminocarbonyloxy; and 

n is 1 or 2. 

Most preferably 

X is hydrogen, S-hydioxy, 5-methoxy, S-methylaminocaibonyloxy, 

S*dimethylaminocarbonyloxy, 5-methylethylaminocaibonyloxy, S-biomo, 
7-bn>mo, 5-phenylmethylaminocarbonyloxy, 6-hydioxy, 6-methoxy, 
6-methylarQinocarbonyloxy, 6-methylethylaminbcaibonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylaminocarbonyloxy, 
5-hexylaminocarbonyloxy, 5-heptylaminoc^bonyloxy, 

5- tetrahydroisoquinol-2-ylcarbonyloxy, 6-hexylaminocarbonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoquinol-2-ylcarbonyloxy. 

In another embodiment of this class are compounds of the formula 
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wherein X and ate as defined above. 

In a preferred embodimmt of this class are conipounds of the fonnula 




whmin 

X is hydrogen, (Ci-C5)alkyl, (Ci-C5)alkoxy, (Ci-C5)alkoxymethyleneoxy, 
aryl(Ci-C5)alkoxy, halo, hydroxy, (C2-C5)alkanoylamino, 
aminocaibonyloxy, (Ci-Cio)alkylaininoearbonyloxy, 
di(Ci-Cio}aIkylanmiocarbonyloxy, aryl(Ci-CiD)alkylaimnocaibonyloxy, 
(Ci-C5)alkoxycarbonyloxy, or tetrahydroisoquinolylcaibonyloxy or 
aryl(Ci-C5)alkylcarbonyloxy; 

n isanintega'fiom0to3;and 

phannaceutically acceptable add addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof; 

Preferably in this embodiment 
X is hydrogen, hydroxy, halo, (Ci-C6)alkyl, (Cj-C5)alkoxy, 

(Ci-C8)alkylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
di(Ci-C8)alkylaminocarbonyloxy, axyl(Cx-C5)alkylaminocarbonyloxy; and 
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h : is l or 2. 

Most preferably 

X is hydrogen, 5-hydioxy, 5-methoxy, 5-metiiylaininocari)Qnyloxy, 

5- dimethylaminocarbonyloxy, 5-inethylethylaimnocarbonyloxy, 5-biomo, 
7-bromo, 5-phenylmethylaminocarbonyloxy, 6-hydioxy, 6-methoxy, 

6- methylarmnocarbonyloxy, 6-inethylethylaminocarbonyloxy, 
6-<Iimethylaxmnocarbonyloxy, d-phenybnethylaminocaibonyloxy, 
S-hexylaminocarbonyloxy, S-heptylaminocarbonyloxy, 

5- tetrahydroisoqiiinol-2-ylcarbonyloxy, 6-hexylaimnocaibonyloxy, 

6- heptylaimnocarboiiylQxy or 6-tetrahydroisoqiiinol-2-yica]1)onyloxy . 

In one preferred embodiment of this class are conq)omids of the formula 




X is hydrogen, (Ci-Ce)alkyl, (CrC6)alkoxy, (Ci-C6)alkoxymethyleneoxy, 
aryl(Ci-C5)alkoxy, halo, hydroxy, (Ci-C5)alkanoylaiiiino, 
aminocarbonyloxy, (Ci-Cio)alkylattdnocarbonyloxy, 
di(Ci<:io)2^l3nMOcarbonyloxy, aiyl(C2-Cio)alkylaminw 
(Ci-C6)alkoxycarbonyloxy, tetrahydioisoquinolylcarbonyloxy or 
aryl(C|-C5)alkylcarbonyloxy; and 

n is an integer from 0 to 3; and 

pharmaceudcally acceptable add addidon salts thereof and opdcal and geometric 
isomers or racenuc mixtures thereof. 

Preferably in this embodiment 
X is hydrogen, hydroxy, halo, (Ci-C;6)alkyl, (Ci-C6)alkoxy, 
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(Q*Q)^^l^^™A0C3^^yl^xy' tetrahydroisoquinolylcarbonyloxy 
di(Cx-Cs)aIkylaiiiinocarbonyloxy or aiyl(Ci*C5)alkylaniinocarbonyloxy; 
and 

n is lor 2. 

Most preferably 

X is hydrogen, S-hydioxy, 5-methoxy, S-mediylaminocarbonyloxy, 

5- dimetfaylaminocarbonyloxy, S-methylethylaminocarbonyloxy, 5-biomo, 
7-biomo» S-phenylmethylaniinocarbonyloxy, 6-hydioxy, 6-methoxy, 

6- methylaminocarbonyloxy, 6-methyIethylaniinocaibonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylan:xinocarbonyloxy» 
S-hexylaminocarbonyloxy, S-^heptylaminocarbonyloxy, 

5- tetrahydroisoquinol-2-ylcarbonyloxy, 6-hexylaininocarbonyloxy, 

6- heptylanmiocarbonyloxy or 6-tetrahydroisoqmnol-2-ylcarbonyloxy. 

In yet another embodiment are compounds of the f onnula 




wherein 

X is hydrogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, (Ci-C5)alkoxymediyleneoxy. 
aryl(Ci-C6)alkoxy, halo, hydroxy, (C|-C5)aIkanoylamino, 
aminpcarbonyloxy, (C|-Cio)all^lan3inocarbonyloxy, 
di(C]-C|o)alkylaniinocarbonyloxy,aryl(C]-Cio)alkylaminocarbonyloxy, 
(Ci-C5)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(CpC5)alkylcarbonyloxy; and 

n is an integer from 0 to 3; and 

phannaceutically acceptable add addition salts thereof and optical and geometric 
isomers or racenoic mixtures thereof. 
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Preferably in this embodiment 
X is hydrogen, hydroxy, halo, (Ci-C6)alkyl, (Ci-C6)alkoxy, 

(Ci-Cg)alkylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy, 
di(Ci-C8)alkylaminocarbonyloxy or aryl(Ci-C5)alkylaminocarbonyloxy; 
and 

n islQr2. 

Most preferably 

X is hydrogen, S-hydn>xy, S-methoxy, 5-methylaminocarbonyloxy, 

5- dimethylaminocarbonyloxy, S-methylethylaminocarbonyloxy, 5-hromo, 
7-bix)mo, 5-phenylmethylaminocarbonyloxy, 6-hydroxy, 6-methoxy, . 

6- methyiaminocarbonyloxy, 6-methylethylaminocarbonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylaminocarbonyloxy, 
5-hexylaminocarbonyloxy, S-heptylaminocarbonyloxy, 

5- tetrahydioisoquinol-2-ylcarbonyloxy, 6-hexylaminocarbonyloxy, 

6- hqptylaminocarbohyloxy or 6-tetrahydroisoquinol-2-ylcarbonyloxy. 

In one preferred embodiment of this class are compounds of the formula 




wherein 

X is hydrogen, (CyC^zikyl, (Ci-C5)alkoxy, (Ci-C5)alkoxymethyleneoxy, 
aryl(Ci"C5)alkoxy, halo, hydroxy, (Ci-C6)alkanoylaimno, 
aminocarbonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Ci-Cio)alkylaminocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy, 
(Ci-C6)alkoxycarbonyloxy, or tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C5)alkylcarbonyloxy; 
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rU;- is (Ci-G5)alkyl, (Ci-C6)alkoxy, hydroxy, halogen, nitro or trifluorometfayl; 
n isanintegerfiomOtbS; 
r is an integer from 0 to 2; and 

pharmaceutically acceptable acid addition salts thereof.and optical and geometric 
isomers or racemic mixtures thereof. 

Preferably in this embodiment 
X is hydrogen, hydroxy, halo, (Ci-C6)alkyl, (Ci-C^alkoxy, 

(Ci-Cg)alkylaminocaibonyloxy, tetrahydroisoquinolylcarbonyloxy, 

di(C]*C8)alkylaminocarbonyloxy or aryl(Ci-C5)alkylaminocarbonyloxy; 

is (Ci-C6)aUq^l or halogen; 
n is lor 2; and 
r isOorL 

Most preferably 

X is hydrogen, 5-hydroxy, 5-methoxy, 5-methylaminocarbonyloxy, 

5- dimethylaminocarbonyloxy, 5-methylethylaminocarbonyloxy, 5-hromo, 
7-bromo, 5*phenylmethylaminocarbonyloxy, 6-hydroxy, d-methoxy, 

6- methylamihocarbonyloxy, 6-metfaylethylaniinocaibonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylaminocarbonyloxy, 
S-h»ylaminocarbonyIoxy, 5-heptylaminocarbonyloxy, 

5- tetrahydioisoquinol-2-ylcarbonyloxy, 6-hexylaminocarbonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoquinol-2*ylcarbonyloxy. 
R^^ is methyl; and 

r is 0 or 1. 

In yet another embodiment are compounds of the formula 
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wherein 

X is hydrogen, (Ci-C5)alkyl, (Ci-C5)alkoxy, (Ci-C5)alkoxymethyleneoxy, 
aryl(Ci-C6)alkoxy, halo, hydroxy, (Ci-Q)alkanoylamino, 
aminocarbonyloxy, (Ci-Cio)alkylaniinocarbonyloxy, 
di(Ci-Cio)alkylaminocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy, 
(Ci-Q)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C6)alkylcarbonyIoxy; 

R^^ is halo, (Ci-C5)alkyU (C|*C6)alkoxy, hydroxy, nitro or trifluoromethyl; 

n is an integer from 0 to 3; 

r isanintegerfinom0to2;and 

phannaceudcally acceptable add addition salts thereof and optical and geometric 
isomers or racemic mixtures tfa wof . 

Preferably in this embodiment 

X is hydrogen, hydroxy, halo, (Ci-C6)alkyl, (Cj-C^alkoxy, 

(Ci-Cg)alkylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
<)i(Ci-C8)alkylaminocaibonyloxy, aryl(C|-C^alkylaminocarbonyl6xy; 

R" is(Ci-C6)alkylorhalo; 

n islor2;and 

r isOorl. 

Most preferably 

X is hydrogen, S-hydroxy, 5-methoxy, 5-methylaminocarbonyloxy, 

5- dimethylaminocarbonyloxy, 5-methylethylaminocarbonyloxy, 5-bn>mo, 
7-faromo, S-phenylmethylaminocarbonyloxy, 6-hydroxy, 6-methoxy, 

6- methylaminocarbonyloxy, 6-methylethylaminocarb6nyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmeifaylaminocarbonyloxy, 
S-hexylaminocarbonyloxy, 5-heptylaminocarbonyloxy, 

5- tetrahydroisoquinol-2-ylcarbonyloxy, 6-hexylaminocaibonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoquinol-2-ylcarbonyloxy; and 
R^^ is 4-chloro. 
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la another embodimrat are compounds of the formula 




wherein 

X is hydrogen, (Ci-C5)alkyl, (Ci-C6)alkoxy, (Ci-C6)alkoxymethyleneoxy, 
aryl(Ci-C5)alkoxy, halo, hydroxy, (Ci-C6)alkanoylamino, 
aminocarbonyloxy, (Ci"Cio)alkylaminocarbonyloxy, 
di(Ci-Cio)alkylaminocarbonyloxy, aiyl(Ci-C|o)alkylaminocarbo^ 
(Ci-€^5)alkoxycaibonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aiyl(Ci-Q)alkylcarbonylQxy; 

R^^ is halogen, (Ci-Q)alkyl» (Ci-C6)alkoxy, hydroxy, nitro or trifluoiomethyl; 

n is an integer from 0 to 3; 

r isanintegerfitom0to2;and 

pharmaceudcally acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof. 

Preferably in this mbodimrat 

X is hydrogen, hydroxy, halo, (Ci-Q)alkyl, (Ci-C^alkoxy, 

(C|-C8)alkylaminocaibonyloxy, tetrahydroisoquinolylcarbonyloxy, 
di(Ci<::8)alkylaminoca]iK>nyloxy w aryl(Ci*C^)alkyl^^ 

R^^ is halogen or (Ci<yalkyl; 

n is 1 or 2; and 

r is 0 or 1. 

Most preferably 

X is hydrogen, 5-hydroxy, 5-methoxy, 5-methylaminocarbonyloxy, 

5-dimediylaminocarbonyloxy, 5-methylethylaminocarbonyloxy, 5-bromo, 
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7-hnnno» S^phenylmethylaminocarbonyloxy, 6-hydioxy, 6-methoxy, 
6*methylanunocarbonyloxy» 6-methylethylaminocaibonyloxy, 
6*dimetfaylaimnocarbonyloxy» 6-phenylmethylaiiiinocarbonyloxy, 
S-hexylaminocarbonyloxy, 5-heptylaminocarboayloxy, 

5- tetrahydroisoquinol-2-ylcarbonyloxy, 6-hexylaininocarbonyloxy, 

6- heptylaininocarbonyloxy or 6-tetrahydroisoquinol-2-ylcdrbonyloxy; and 
R^^ is5-chloio» 

In anodier embodiment of diis class are compounds of the fcmnula 




wherein 

X is hydrogen, (Ci-C6)allcyl, (Ci-C6)alkoxy, (CpC5)alkoxymethyleneoxy, 
aryl(Ci-C5)alkoxy, halo, hydroxy, (Ci-C5)aIkanoylamino, 
aminocarbonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Ci-Cio)allcylaminocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy, 
(Ci-C6)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Cx-C5)alkylcarbonyloxy; 

R^^ is halogen, (Ci-C5)alkyU (Ci-Q)alkoxy, hydroxy, nitro or trifluoromethyl; 

n is an integer from 0 to 3; 

r is an integer from 0 to 2; and 

phannaceutically acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtures thereof. 

Preferably in this embodiment 
X is hydrogen, hydroxy, halo, (Ci-C5)alkyl, (Ci-C5)alkoxy, 

(Ci-Cg)alkylaminocarbonyloxy,tetrahydroisoqumolylcarbonyloxy, 
di(Ci-Cg)alkylaminocarbonyloxy or aryl(Ci-C6)alkylaminocart)onyloxy; 
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R" ishaloor(ei-G(^alkyl; 
n is 1 or 2; and 
r isOorL 

Most preferably 

X is hydrogen, 5-hydroxy, 5-methoxy, S-methylaminocarbonyloxy, 

5- dimethylaminocarbonyloxy, S-mediylethylaminocaxbonyloxy, 5-biomo, 
7-biomo, 5-phenyimethylaminocaibonyloxy, 6-hydK)xy, 6-methoxy, 
fr-metfaylaminocarbonyloxy, 6-inethyletfaylaininocaibonyloxy , 

6- dimethylaminocarbonyloxy, 6-phenylmethylaniinocarbonyloxy, 
S-hexylaminocarbonyloxy, S-heptylanunocarbonyloxy, 

5- tetrahydn)isoquinol-2-ylcarbonyloxy, ^-hexylaminocarbonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoquinoI-2-ylcarbonyloxy; and 
R^^ is 5-chloio. 

In another embodiment are compounds of the formula 




wherein 

X is hydrogen, (Ci-C5)allqrl, (Ci-C6)alkoxy, (Ci-C5)alkoxymethyleneoxy, 
aryl(C|-C^alkoxy, halo, hydroxy, (Ci-C5)alls:anoylamino, 
aminocarbonyloxy, (Ci-Cio)alkylaminocaifo6nyloxy, 
di(Ci-Cio)aIkylaminocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy, 
(Ci-C6)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C6)alkylcarbonyloxy; 

R^^ is halo, (Ci-C6)alkyl, (Ci-C5)alkoxy, hydroxy, nitro or trifluoromethyl; 

n is an integer from 0 to 3; 

r is an integer from 0 to 2; and 
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pharmaceutically acceptable acid addition salts tho-eof and optical and geometric 
isonoers or racemic mixtmes thereof. 

Preferably in this embodiment 

X is hydrogen, hydroxy, halo, (Ci-C5)alkyl, (Ci-C6)alkoxy, 

(Ci-C8)alkylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy, 
di(Ci-Cg)alkylaminocarbonyloxy or aryl(CpC5)alkylaminocarbonyloxy; 

n is lor 2; and 

r isOorl. 

Most preferably 

X is hydrogen, 5-hydroxy, 5-meth6xy, 5-methylaminocarbonyloxy, 

5- dimethylaminocarbonyloxy, 5-isopropylaminocarbonyloxy, S-bromo, 
T-bromo, 5-phenylmethylaminocarbonyloxy, 6-hydn>xy, 6-methoxy, 

6- methylaminocarbonyioxy, 6-methylethylaminocarbonyloxy, 
6-dimethylaminocarbonyloxy, ^-phenylmethylaminocarbonyloxy, 
S-hexylaminoautonyloxy,.5-heptylaxmnocarbonyloxy, 

5- tetrahydrQisoquinol-2-ylcarbonyloxy, 6-hexylanunocaibonyloxy, 

6- heptylaininocarbonyloxy or 6-tetrahydroisoquinol-2-ylcarbonyloxy; and 
r is 0 or 1; and 

R^^ is methyl. 

In yet another embodiment are compounds of the formula 




(X), 




N 



N- 
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wherdn 

X is hydrogen, (CyC^dJkyl (Ci-C5)alkoxy, (Ci-C6)alkoxyniethyleneoxy, 
aryKCi-C5)alkoxy, halo, hydroxy, (Ci-C6)alkanoylaimno, 
aminocaibonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Ci •Cio)alkylaminocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy , 
(Ci-C5)alkoxycarbonyloxy, tetrahydroisoquinolylcarbonyloxy or 
aryl(Ci-C5)alkylcarbonyl6xy; 

R^^ is halogen, (Ci-C5)alkyl, (Ci-C5)alkoxy, hydroxy, nitio or trifluoromediyl; 

n is an integer from 0 to 3; 

r is an integer from 0 to 2; and 

pharmaceuticaliy acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtuies thereof. 

Preferably in this embodiment 

X is hydrogen, hydroxy, halo, (Ci-C^alkyl, (Ci-C5)alkoxy, 

(Ci-C8)alkylaminocarbonyloxy, tetrahydroisoquinolylcarbonyloxy, 
di(Ci-C8)alkylaminocaibonyloxy or aiyl(Ci-C^alkylaminocarbonyloxy; 

n islor2;and 

p isOorL 

Most preferably 

X is hydrogen, 5-hydroxy, 5-methoxy, 5-methylaminocarbonyloxy, 

5- dimethyaminocarbonyloxy, 5-methylethylaminocarbonyloxy, 5-bromo, 
7-bn)mo, 5-phenyhnethylaminocarbonyloxy, 6-hydroxy, 6-methoxy, 

6- methylaminocarbonyloxy, 6-methylethylaminocarbonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylaminocaibonyIoxy, 
5-hexylaminocarbonyloxy, S-heptylaminocarbonyloxy, 

5- tetrahyd]x>isoquinol*2*ylcarbonyloxy, 6-hexylaminocarbonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoquinol-2-ylcarbonyloxy; and 
Rii is hydrogen, trifluoromethyl or chloro. 

Nonlimiting exanq)les of compounds of this invention include: 
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6-Methoxy-N-methyl-N-[2-(4-morphoUnyl)ethyl]-l,2-^^ 
amine; 

3-[[2-(4-Morpholmyl)-ethyl]methylammo]-l,2-ben2isoxaTO 
3-[[2-(4-Morpholmyl)-ethyl]methylamino]- 1 ,2-benzisoxazol-6-yl methylcarbamate 
3-[[2-(4-Moipholin-yl)ethyl]methylaniino]-l,2-benzisoxazol-6-yl 
phenylmethyl carbamate; 

3-[[2-(4-MQrpholinyl)-ethyl]methylamino]-l,2-benzisoxazol-6-yl 
l-methylethyl-caibamate; 

N-metfayl-N-[2-(4-mQipholinyl)ethyl>l,2-beiizisoxazo^^ 
N-[2-(4-MQrpholinyl)ethyl]-l »2'-benzisoxazol-3-amiae; 
6-Metfaoxy-N-[2-(4-mc)vphoIinyl)ethyl]-l^^benzisoxazol-3-aii^ 
3-[[2-(4-Moipholinyl)ethyl]amino]- 1 ^-benzisoxazol-6-ol; 
3-[[2-(4-Morpholinyl)-ethyl]methylamino]- 1 ,2-tenzisoxazol-5-ol; 
3-[[2-(4-Moipholinyl)-ethyl]amino]- l,2-ben:dsoxa20l-6-yl methylcarbamate; 
3-[[2-(4-Moipholinyl)ethyi]amino]- 1 ^-benzisoxazol-5-yl methylcarbamate; 

6- Chloro-N-[2-(4-morphoIinyl)ethyl]-l^-ben2isoxazoI-3-amine; 
l-Metfayl-N-[2-(4-morpholinyl)ethyl]-l,2-indazol-3-amiii^ 
N-Mediyl-N-[2-(4-moipholinyl)ethyl]-i;i-benzisotUazol-3-a^ 
S-Methoxy-N*[2-(4-iiK3fphoIinyl)ethyl]-i;Z-ben^ 

7- Brom0-6-methoxy-N-[2-(4-mQrpholinyl)ethyl]-l,2-beiudsoxazol- 
3-amine; 

5- Bromo-6-methoxy-N-[2-(4-moipholinyl)ethyl]4,2-benzisoxazol- 
3-amine; 

3-[[2-(4-Moipholkyl)ethyl]amino]-l,2-benzisoxazol^yldimethylcar^ 
3-[[(Methylamino)carbonyl][2-(4-maipholinyl)ethyl]aimno]- 1 > 
beiizisoxazol-6-yl methylcarbamate; 

3-[[(Methylamino)carbonyl][2-(4-moipholinyl)etfayl]-amino]-l^ 
benzisoxa2X>l-S-yl methylcarbamate; 

6- Methoxymethoxy-N-[2-(4-thiomQrpholinyl)ethyl]-l,2-benzisoxazQl- 
3-amine; 

3-[[2-(4-Thiomorphoiinyl)ethyl]amino]-l,2--benzisoxazol-6-ol; 
6-Methoxy-N-methyl-N-[2-[4-(l-phenylmethyl)pipeniinyl]-l ,2- 
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benzisoxazdl-3-amine; 

7-Bromo-3-[N-methyl, N-2-(4-in(npholinyl)ethyl]animo-l»2- 
benzisoxazol-6-ol; and 

7-Bromo-3-[N-methyl,N-2-(4-nK)rpholinyl)ethyllam^ 
benzisoxazol-6-yl dimethylcarbamate. 

The coinpounds of the invention are prepared by one or more of the 
synthetic routes described below. 

Throughout the description of the synthetic schemes, the notations X, 
R^ R^ R^, R^ R*^, R*, R^ , R^^, R" and Y have the respective meanings given 
above unless otherwise stated or indicated aiid other notations have the respective 
meanings defined in their first appearances. 

More particularly, as shown in Reaction Scheme A, the chloro compound 
of Formula HI is reacted with an amino compound of Formula IV to yield the 
compound of Formula V. The reaction is ^ically carried out neat in a sealed tube 
at a temperature of from about IWC to about lOO^'C, preferably from about llO^'C 
to about ISO'^C. most preferably fiom about 130^C to about ISO^'C for from about 
1.0 hour to about 100 hours, preferably from about 12 hours to about 72 hours, 
most preferably fiom about 30 hours u> about 60 hours. 

When X is alkoxy the compound of Formula V can be treated with add 
such as, for example, 48% hydrobromic acid, to yield the corresponding hydroxy 
compound of Formula VI. The reaction is typically carried out at refiux for from 
about 1 hour to about 12 hours, preferably fiom about 2 hours to about 4 hours. 

The hydroxy con^und of Formula VI is treated with the appTOpm.x& 
isocyanate, carbamoylchloride or carbonyldiimidazole and an amine to obtain the 
compound of Foraiula VU wherein R^ is (Ci-Cio)alkyl or aryl(CrCio)alkyL The 
reaction is canied in an inert Cffganic sol vrat such as for example ethyl acetate for 
about 0.5 hours to about 24 hours, optionally in the presence of a catalyst such as 
for example copper(I)chloride. 

Additionally, the hydroxy compound of Fomiula VI can be treated with an 
alkyl, aryl or araUcylhalide, such as for exanq)le a benzyl halide, under basic 
conditions as known in the art to yield the corresponding alkoxy, aryloxy or 
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aiylalkoxy compounds of Fomnda V. 

REACTION SCHEME A 



(HI) 



+ RiHN-(CH2VZ 

(whenR|#H) 

(IV) 



(V) I 

isOimXHakDjy) ^ 



N-(CH2)„-Z 



HO- 



R^NCO 



1 



(VI) j ^ 




(vn) 



N-(CH2)„-Z 



Alternatively, the compotinds whoein R^ is hydrogen are synthesized as 
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shown in Reaction Scheme B whoein the amino compound of Fonnula Vin is 
reacted with the halo, preferably chloro» compound of Fonnula IX to obtain the 
compound of Fonnula X. The reaction is typically carried out in a polar inert 
solvent such as dimethylf onnamide (DMF)« The amino compound of Fonnula 
Vm is first converted to its corresponding salt» such as» for exanq>le, its sodium 
salt, by reaction with sodium hydride at ambient tenq>erature for about 1 hour. The 
salt IS subsequently reacted without isolation with the halo compound at fro 
about ambient temperature to about 150^ preferably from about lOO^C to about 
130°C for about 1 hour. 

In the case where X is allcoxy, the compound of Formula X is converted to 
the corresponding hydroxy compound of Formula XI essentially as described for 
the compound of Formula VI. Subsequent treatment with an isocyanate yields 
both the monosubstimted compound of Fonnula Xn and the disubstituted 
conqxnmd of Fonnula XHL The mixture of die con[q)ounds of Formula Xn and 
Xmcan be sq)arated by mieans known in the art, for exaniple, 
chromatographically. 

REACTION SCHEME B 
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(xm) 



In the case wheie Rx and R2 together fonn a ring, the chloro compound of 
Formula m when X is alkoxy is reacted with the cyclic amino compound of 
Fomula X\r[ or XVn to yield the compound of Formula XVm or X\^ 
respectively as shown in Reaction Scheme C The reaction is typically carried out 
neat in a sealed tube at a temperature of fix>m about lOOX to about 200^Q 
preferably from about 120^C to about ISO^Q most preferably from about 130^C to 
about ISO^C for from about 1.0 hour to about 100 hours, preferably from about 1 
hour to about 72 hours, most preferably from about 2 hours to about 48 hours. 

In the case where R^ is hydrogen, the compound of Formula XVm can then 
be reacted with the 2q)propriate halo compound, optionally in the presence of a 
base such as triethylamine or sodium bicarbonate to obtain the desired compounds 
whCTe R^, R^ and R^ is not hydrogen. The reaction is typically carried out either 
reactor in an organic solvent such as for example methylene chloride, 
dimethylformamide or ethanoL Alternatively, R^, R^ and R^ can be other than 
hydrogen in the first step depicted in this reaction scheme. 

The alkoxy compounds are then reacted as shown in Reaction Scheme A. 
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REACTION SCHEME C 




(XVK) 



In the case where X is amino or substituted amino the con^unds can be 
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prepared from the corresponding nitro compound which is reduced, by known 
means, for example, by catalytic reduction. The amino compound is subsequently 
acylated by means known in the art to provide the amide compounds of the 
invention. The nitro compounds can be prepared either .by nitration of the 
compound of Fomiula HI or IV by means known in the art. 

The starting compounds of Formula m are prepared by means known in the 
art, for example Yevich, J.R et al., J. Med CbenL, 29, 359-69 (1986). 

The starting compounds of Formula Vm are prepared from the 
corresponding orthofluoiobenzonitriles or orthonitrobenzonitiiles as shown in 
Reaction Scheme D. 

More pjarticularly the benzoriitrile of Formula XTV where Q is fluoro or 
nitro and X is. as stated above or nitro is reacted with acetohydroxamic acid in an 
inert polar solvent such as, for exanq)le DMF in the presence of a base such as, for 
exan[q)le, potassium tertiary butoxide, to obtain the amino compound of Formula 
vm directly. Alternatively, the benzonitrile of Formula XIV is reacted with 
acetone oxime in the presence of a base such as, for c^cample, sodium hydride, to 
yield tiie corresponding methylefhylideneaminoxybrazonitrile of Formula XV. 
The conopoond of Formula XV is subsequentiy cyclized to the corresponding 
amino compound of Formula Vm by treatment with acid such as, for example, 
hydrochloric acid. 
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< SCHEME D 




(vni) 



The starting conqxmnds of Fonnula m or vm where X is alkoxy are 
brominated by means known in the art to obtain the coxresponding biominated 
compound. 

More particularly, as shown in Reaction Scheme the compound of 
Formula m is brominated in an acid such as for example, acetic acid, at about 
ambient temperature and the compound of Framula XVI is brominated in a solvent 
such as for example, methanol at low temperatures, preferably, at about -SOX. 
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The compounds of the present invention are useful for die treatment of 
various memory dysfunctions characterized by a decreased cholinergic function 
such as Alzhdmer's disease. Compounds of diis invention also inhibit monoamine 
oxidase and hence are useful as antidepressants. 

Cholinesterase Inhibition Assay 

Cholinesterases are found throughout the body, both in die brain and in 
serum. However, only bndn acetylcholinesterase (AChE) distribution is correlated 
with central cholinergic innervation. This Same innervation is suggested to be 
weakened in AlzheimCTpatirats. We have determined in vitro inhibition of 
acetylcholinesterase activity in rat striatum. 

In Vitro Inhibition of Acetylcholinesterase Activity in Rat Striatum 

Acetylcholinestorase (AChE), which is sometimes called true or specific 
cholinesterase, is found in nerve cells, skeletal muscle, smooth muscle, various 
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glands and red blood cells. ACSiE may be distinguished firom other cholinesterases 
by substrate and inhibitor specificities and by regional distribution. Its distribution 
in brain roughly correlates with cholinergic innervation and subfractionation shows 
the highest level in nerve tOTninals, 

It is generally accepted that the physiological role of AChE is the rapid 
hydrolysis and inactivation of acetylcholine. Inhibitors of AQiE show marked 
cholinomimetic efifects in cholinergically-innervated effector organs and have been 
used therapeutically in the treatment of glaucoma^ myasthenia gravis and paralytic 
ileus. Howevear, recent studies have suggested that ACfaE inhibitors may also be 
beneficial in the treatment of Alzheimer's disease. 

The method described below was used in this invention for assaying 
cholinesterase activity. This is a modification of the method of Ellman et al., 
Biochem. Pharmacol. 7. 88 (1961). 

Procedure : 

A. Reagents ■ 

1. 0.05 M Phosphate buffer, pH 12 

(a) 6.85 g NaH2PO4#H2p/100 ml distilled H2O 

(b) 13.40 g Na2HPO4«7H2O/100 ml distilled H2P 

(c) add (a) to (b) until pH reaches 7.2 

(d) Dilute 1:10 

2. Substrate in buffer 

(a) 198 mg acetylthiocholine chloride (10 mM) 

(b) bring to 100 ml witii 0.05 M phosphate buffer, 
pH 7.2 (reagent 1) 

3. DTNB in buffer 

(a) 19.8 mg S^dithiobisnitrobenzoic acid (DTNB) (0.5 oiM ) 

(b) faring to 1(X) ml with 0.05 M phosphate buffer, 
pH 7.2 (reagent 1) 

4. A 2 mM stock solution of the test drug is made up in a suitable 
solvent and bxought to volume with 0.5 mM DTNB (reagent 3). Drugs are serially 
diluted (1:10) such that the final concentration (in cuvette) is lO^M and screened 
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for activity. If active, IC50 values are determined from the inhibitory activity of 
subsequent concentrations. 

B. Tissue Preparation - 

Male Wistar rats are decapita^ brains rapidly rraioved, corpora striata dissected 
fiiee, weighed and homogenized in 19 volumes (approximately 7 mg proteinAnl) of 
0.05 M phosphate buffer, pH 7.2 using a Potter-Hvehjem homogenizer. A 25 
microliter aliquot of the homogenate is added to 1.0 milliter vehicle or various 
ooncratrations of the test drug and pieincubated for 10 minutes at 3TC. 

C. Assay - 

Enzyme activity is measured with the Beckman DU-50 spectrophotometer. This 
method can be used for ICso.detemunations and for measuring kinetic constants. 

Instrument Settings 

Kinetics Soft-Pac Module #598273 (10) 
Program #6 Kindata: 
Source - Vis 
Wavelength - 412 nm 
Sipper - none 

Cuvettes -2ml cuvettes using auto 6-sampler 

Blank - 1 for each substrate concentration 

Interval time - 15 seconds (15 or 30 seconds for kinetics) 

Total time - 5 minutes (5 or 10 oiinutes for kinetics) 

Plot - yes 

Span - autoscale 

Slope - incxeasing 

Results - yes (gives slope) 

Factor - 1 
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Reagents are added to the blank and sample cuvettes as follows: 

Blank: 0.8 ml Phosphate Buffer/DTNB 
0.8 ml Buffer/Substrate 

Control: 0.8 ml Phosphate Buffer/DTNB/Enzyme 
0.8 ad Phosphate Buffer/Substrate 

Drup: 0.8 nd Phosphate Buffer/DTNB/Drug/Enzyme 
0.8 ml Phosphate Buffer/Substrate 

Blank values are determined for each run to control for non-enzymatic hydrolysis 
of substrate and these values are automatically subtracted by the kindata program 
available on kinetics soft-pac module. This program also calculates the rate of 
absorbance change for each cuvette. 

For ICyo Determinations: 

Substrate concentraticm is 10 mM diluted 1:2 in assay yielding final concentration 
of 5 mM. DTNB concentration is 0.5 mM yielding 0.25 mM final concentration. 

slope control - slope drug 

%Inhibition== —5- — — - x 100 

slope control 



IC50 values are calculated fiom log-probit analysis 

Results of this assay for some of the compounds of this invention and 
physostigmine (reference compound) are presented in Table 1. 
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TABLE I 



Compound Inhibitory Concentration, 

ICsoChM) Brain AChE 

3-IN-methyl. N-2-(4-moipholinyl)ethyl] 13 
amino- 1 ,2-benzisoxazol-6-yl 
methyl carbamate 

7-Bromo-3-[N-methyl, N-2-(4-morpholuiyl)'' 2.0 

ethyljamino- 1 ,2-benzisoxazol6-6-yl 

dimethylcarbamate 

6- Methoxy-N-methyl-N-[2-[4-(l- 40 
phenyhnethyl)pipCTdmyl]ethyI]" 
l,2-benzi50xazol-3-amine sesquihydrochloride 

3.[l-(4.Pyridyl)piperazinyl]-U. 0.88 
benzisoxazol-6*yl dimethylcarbamate 

7- Bromo-6-methoxy-3-[l-(4-pyridyl)- 14 
piperazinyl]-l,2-benzisoxazole 

(Reference Compound) 

Physostigmine 0.034 



The utility is further demonstrated by the ability of these compounds to 
inhibit the enzyme monoamine oxidase, increase the brain levels of biogenic 
amine(s), and act as antidepressants. 
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Inhibition of Type A and Type B Monoamine Oxidase 
Activity in Rat Brain Synaptosomes 

Purpose: 

To determine die selective inhibition of the two foixns of monoamine oxidase 
(MAO). 

Introduction: 

The metabolic deamination of amines has been known for over a hundred years, 
but more recently Johnston 1) described two forms of monoamine oxidase, which 
are called "type A" and "type B", The existence of the two forms is based on 
different substrate and inhbitor specificities. Serotonin (5HT) and norepinephrine 
(NE) are substrates for type A MAO, P-phenethylamine (PEA) and benzylamine 
are substrates for type B MAO, while dopamine (DA) and tyramine aie substrates 
for both types. Clorgylineisaselectiveinhibitorof the type A enzyme, deprenyl 
and pargyline axe selective inhibitors of the type B enzyme and tranylcypix)niine 
and iproniazid are nonselective inhibitors (2). It is recognized that MAO inhibitors 
have antidepressant properties. 

Although various methods for measuring MAO activity are available, the 
described method involves the extraction of the radiolabeled deaminated 
metabolites of [^H]-5HT or [^^CJ-P-phenetiiylamine. This procedure allows 
MAO-A and MAO-B activities to be measured either simultaneously or 
individually (3). 



Procedure 

A. Reagents 

1. Phosphate buffer (0.5 M), pH 7.4: 

134.4 g NaH2P04.7H20, bring to 1 Uter in distilled H2O (A) 
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17-3 g Na2HP04, bring to 250 ml in distilled H2O (B) 
Adjust pH of A to 7.4 by slowly adding B (volumes as needed) 
Dilute 1:10 in distilled HjO (0-05 M PO4 buffer, pH 7.4) 

2. 0.25 M Sucrose (PO4 buffered)! 

21.4 g sucrose, bring to 250 ml with 0.05 M PO4 buffer 

3. Substrate for MAO-A: 

a. Serotonin creatinine SO4 (5HI) is obtained finom Sigma Oiemical 
Conqiany. A 5 mM stock solution is made up in 0.01 NHCl. Thisisusedto 
dilute the specific activity of the I^H]-5HT. 

b. [^H]-5*Hydroxytryptamine creatinine SO4 (20-30 Ci/mmol) is obtained 
from New England Nuclear. 

c. Add 12 jU of [^H]-5HT to 2 ml of the 5 mM 5HT solution. (Final amine 
concentration in the assay is 200 )lM: see below.) 

4. Substrate for MAO-B 

a. P-phenethylamine (F!EA) is obtained form Sigma Chemical Company. A 
5 mM stock solution is made up m 0.01 NHCL This is used to dilute the specific 
activity of the [^^C]-PEA. 

b. p-[ethyl-l-*'^q-phenethylamine hydrochtoride (40-50 mCi/mmol) is 
obtained from New England Nuclear. 

c. Add 12 ^1 of [I'^Cl-PEA to 2 ml of the 5 mM PEA solution, (final amine 
concentration in the assay is 200 ^lM: see below.) 

5. Equal amounts of MAO-A (5HT) and MAOB (PEA) substrates are 
combined for simultaneously testing both MAO types; i.e. mixed stock solution of 
2.5 mM 5HT and 25 mM PEA, 40 ^1 of this mixed solution gives a 200 (iM final 
concentration of each amme in the assay. When testing only one MAO type, the 
individual 5 mM stock solutions must be diluted 1:1 with distilled water prior to 
adding 40 ^1 to the incubation mixture; i.e., same 200 )iM final amme 
concentration. 
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B. Tissue Preparation 

Male Wistar rats weighing 150-250 grams were sacrificed and the brains rapidly 
removed Whole brain minus cerebellum was homogenized in 30 volimies of 
ice*cold, phosphate-buffered 0,25 M sucrose, using a Potter-Elvejhem 
homogenizer. The homogenate was centrifiiged at 1000 g for 10 minutes and the 
supernatant (Si) decanted and recentrifuged at 18,000 g for 20 minutes. The 
resulting pellet (P2) was resuspended in fresh 0.25 M sucrose and served as the 
tissue source for mitochondrial MAO. 

C Assay 

10 id 0.5 MPO4 buffer, pH 7.4 

50\}1 H2O or appropriate drug concentration 

400 pi Tissue suspension 

Tubes are preincubated for 15 minutes at 37**C and the assay is started by 
adding 40 \d of combined substrate ([^H]-5HT and [^^C]-PEA) at 15 seccmd 
intervals. The tiibes are incubated for 30 minutes at 3TC and the reaction stopped 
by die addition ofO.3 ml 2N HQ. Ussue blank values are determined by adding 
the add before die radioactive substrate. The oxidative products of the reaction 
are extracted with ethyl acetate/toluene (1:1). 5 ml of diis mxiture is added to die 
tubes. The resultant mixture is vortexed for 15 seconds to extract the deaminated 
metabolites into the organic phase and the latter is allowed to sqjarate from die 
aqueous phase. The tubes are placed in acetone/diy ice bath to freeze die aqueous 
layer. When this layer is frozen, the top organic layer is poured into a scintillation 
vial. 10 ml of Liquiscint is added and the samples are counted using window 
settings for ^^C in one channel and in the ^ond channeL IC50 values are 
determined by log-probit analysis. 

Referenices 

1 . Johnston, J.P.: Some observations upon a new inhibitor of monoamine 
oxidase in brain tissue. Biochem. Pharmacol. 17: 1285-1297 (1968). 

2. Fowler, C.J. and Ross, S.B.: Selective inhibitors of monoamine oxidase A 
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and B: biochemical, pharmacological and clinical properties. Med. Res. Rev. 4: 
323-328 (1984). 

3. Kindt, M.V., Youngster, SX, Sonsalla, P.K., Duvoisin, R.C. and Heikkila, 
R.E.: Rose of monoamine oxidase-A (MOA-A) in the bioactivation and 
nigrostriatal dopaminergic neurotoxicity of the MPTP analog, 2'Me-MPTP. Eur. J. 
Phannacol. 46: 313-318 (1988). 

Results of the monoamine oxidase inhbition assay for rq)resentative 
con:qK>unds of this invention are presented in Table U. 

TABLE n 



Compound Inhibitory Concentration - IC5o((iM) 

MAO-A MAO-B 



6-Methoxy.N-metiiyl-N- 13 >l(fi 

[2-(4-morpholinyl)ethyl]- 

l^-benzisoxazol-3-amine 

6-Methoxy-N-[2-(methyl- 25 

amino)ethyl]-l,2-benzisoxazol- 

3-amine 

6-Methoxy-3-[l-(4-pyridyl)- 10 45 

pip^azinyl]-l,2-benzisoxazole 

(Reference Compound) 

Brofaromine 0.18 23 
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Ex vivo Monoamine Oxidase Inhibition Assay 

The enzyme monoamine oxidase (MAO) exists in two catalyticaily 
distinguishable forms temied MAO-A and MAO-B. The ability of the compounds 
of the invention to inhibit MAO ex vivo in the rat was detennined using a 
procedure adapted from the procedure set forth in The Journal of Pharmacology 
and Experimental Thercqfeutics, VoL 248, No. 1, (1989), pp. 400-414. 

Procedure 

The conq)ound to be tested was administered to male Wistar rats orally. At 
specified times after administration the rats w^e decapitated and the whole brain 
without cerebellum was dissected rapidly and finozen on dry ice. The sanq)les were 
stored at -80**C until measurement of the MAO activity. After thawing, the tissues 
were homogaiized in 5 volumes of 0.1 xndlA of potassium-phosphate buffer, pH 
7.4, using all glass homogenisers. MAO activity was detomined essentially as 
described by Wmtman and Axelrod. BiochenL Pharmacol 12: 1439-1441, (1963). 

The razyme reaction was started by adifition of 80 |J of the MAO-A 
substrate [^H|*S-Hr (0.96 mG/ounol, final amine concentration is 200 ^M or of 
tiie MAO-B substrate [^"^CIFEA (0.192 mO/mmol, final amine concentration is 
2(X) jiM and die incubation continued for 10 minutes at 37®C Then, the reaction 
was stopped by addition of 200 of 2 N HCl, and tiie deaminated metabolites 
were extracted by vigorous shaking for 10 minutes with 5 ml of diethylether 
(5-HT-extraction) or n-heptane (PEA-extraction). After centrifugation (1000 x g; 
30 sec) the water-phase was fiozen in dry ice and the organic layer poured into 
plastic vials containing S ml of scintillation cocktail. Finally, the radioactivity was 
det^mined in a scintillation spectrometer. Reaction mixtures as desoibed above 
but lacking the hcnnogenate s^ed as blanks. 

The results are presented in Table IIL 
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TABLE ffl 



Ex vivo inhibition (%) of monoamine oxidase 
at 50 mg/kg, p.o. 
Compound Type A TypeB Time(h) 



3-[N.mediyl, N-2- 


26 


19 


0.5 


(maipholinyl)ediyl]amino- 


29 


19 


1.0 


l^-benzisoxazol-^yl 


42 


28 


4,0 


methylcaibamate 


14 


12 


24.0 


N-2-(4-morpholinyl)ethyl]- 


88 


52 


0.5 


l,2-benzisoxazol-3-amine 


85 


45 


1.0 




68 


33 


4.0 




3.5 


0.0 


24.0 


N-Metfayl-N-2-(4- 


78 


32 


0.5 


morpholinyl)ethyl]-l,2- 


66 


25 


1.0 


bmzisoxazole-S-amine 


76 


36 


4.0 




11 


0 


24.0 


Meclobemide* 


62 


33 


1.0 


(Referraice Gompoand)' 


57 


37 


4.0 




14 


9 


24.0 



adroinistered at 10 mg/kg. 

Effective quantities of the compounds of the invention may be administered 
to a patient by any of the various methods^ for example, orally as in capsule or 
tablets, parenterally in the form of sterile solutions or suspensions, and in some 
cases intravenously in the form of sterile solutions. The free base final products, 
while effective themselves, may be fonnulated and admdnisteied in the form of 
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their phannaceutically acceptable acid addition salts for purposes of stability, 
convenience of crystallization, increased solubility and the like. 

Acids useful for preparing die phannaceutically acceptable acid addition 
salts of the invention include inorganic adds such as hydrochloric, hydrobromic, 
sulfuric, nitric, phosphoric and perchloric acids, as well as organic acids such as 
tartaric, citric, acetic, succinic, maleic, fiiinaric, 2-naphthalenesulfonic and oxalic 
acids. 

The active compounds of the present invration may be oraUy administered, 
for example, with an inert diluent or with an edible carrier, or they may be 
enclosed in gelatin capsules, or they may be compressed into tablets. For the 
purpose of oral therapeutic administration, the active compounds of the invention 
may be incorporated with excipients and used in the form of tablets, troches, 
capsules, elixirs, suspensions, syrups, wafCTS, chewing gum and the like. These 
preparations should contain, at least 0.5% of active compounds, but may be varied 
depending upon the particular form and may convenientiy be between 4% to about 
70% of die weight of the unit. The amount of active compound in such 
conopositions is such that a suitable dosage will be obtained. Preferred 
conq>ositions and preparations according to the preset invention are prejpared so 
that an oral dosage unit form contains betwera 1.0 - 300 milligrams of active 
compound. 

The tablets, pills, capsules, troches and the like may also contain the 
following ingredients: a binder such as micro-crystalline cellulose, gum tragacanth 
or gelatin; an exdpient such as starch or lactose, a disintegrating agent such as 
alginic acid, Primogel, cornstarch and the like; a lubricant such as magnesium 
stearate or Sterotex; a glidant such as colloidal silicon dioxide and a sweeting 
agent such as sucrose or saccharin may be added or a flavoring agent such as 
pepperaoint, methyl salicylate, or orange flavoring. When the dosage unit form is a 
capsule, it may contain, in addition to materials of die above type, a liquid carrier 
such as a fatty oil. Other dosage unit forms may contain other various materials 
which modify the physical form of the dosage unit, for example, as coatings. Thus, 
tablets or pills may be coated with sugar, shellac, or other enteric coating agents. 
A syrup may contain, in addition to the active compounds, sucrose as a sweetening 
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agent and certain preservatives, dyes, coloring and flavors. Materials used in 
preparing these various compositions should be phannaceudcally pure and 
non-toxic in the amounts used. 

For the purpose of parenteral th^peudc administradon, the acdve 
compounds of the invention may be incorporated into a solution or suspension. 
These preparations should contain at least 0.1% of active compound, but may be 
varied between 0.5 and about 30% of die weight diereof . Tlie amount of active 
conqxnmd in such compositions is such that a suitable dosage will be obtained. 
Preferred compositions and prepaiaticms accoidling to the present inventions are 
prepared so that a parenteral dosage unit contains between 0.5 to 100 milligrams of 
active compound. 

The solutions or suspensions may also include the following components: 
a sterile diluent such as water far injection, saline solution, fixed oils, polyediylene 
glycols, glycerine, propylene glycol or other synthetic solvents; antibact^al 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascQrt)ic 
acid or sodium bisulfite; chelating agents such as etiiylraediaminetetraacetic acid; 
buffers such as acetates, dfra^ or phosphates and agents far the adjustment of 
tonicity such as sodiiun chloride or dextrose. The parenteral preparation can be 
enclosed in disjposable syringes or multiple dose vials made of glass or plastic. 

The following examples will further illustrate this invention but are not 
intended to limit it in anyway. In Tables FV and V, typical compounds of the 
present invention are listed. Following Table V, representative illustrative 
preparations of compounds of die invention are described. 
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Table IV 





^N— (CH2)m-Z 


Ex 
No 


X 


R' 


m 


Z 


1 


6OCH3 




2 


-0 


2 


6-OH 


CH, 


2 


-nQo 


3 


6^(=0)NHCH3 


CH3 


2 


-0 


4 


6-OC(=0)NHCH2C6Hs 


CH3 


2 


-0 


5 


6-OC{=0)NHCH{CH3)2 


CH, 


2 




6 


H 


CH3 


2 




7 


H 


H 


2 




8 


6-OCH3 


H 


2 
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EXAMPLE 1 
6-MethoxY.N-inethvl-N-r2.f4.morDholn»^)ethvn. 
l^benzisoxazol-3-amine 

To a sealed tube was added 3-chloro-6-methoxy-l^-benzisoxazole (6.0 g) 
and N-methyl-N-[2-(4-nKHphoIinyl)ethyl]-aimne (13.8 g). The reaction was 
heated to 140*'C over 48 hours and then cooled to room temperature. The residue 
was partitioned between ethyl acetate (EtOAc) and wato^, extracted again with 
EtOAc, and the organic phase was dried over magnesium sulfate (MgS04) and 
concentrated in vaato. Flash column chromatography (alica gd) eluting with 1% 
metiianol/dichloromefliane (MeOH/DCM) provided the product (4.7 g), tap. 
43-44''C. 
ANALYSIS: 

Calculated for CJ5H21N3O3: 61.84%C 7.26%H 14.42%N 

toxoid: 61.75%C 6.98%H 14.46%N 

EXAMPLE 2 
3-rr2-(4-MorDholinvnethvnmethvlflniinoT.l^ 
benzisoxazol-6-ol 

6-Medioxy-N-methyl-N-t2-(4-moipholinyl)ediyl]-l,2- 
benzisoxazol-3-amine (7.0 g) was dissolved in 48% hydrobromic acid (130 ml) and 
heated to reflux under nitrogen for 3 hours. The reaction was cooled to room 
tempCTature, neutralized witfi saturated sodium carbonate (NajCQs) extracted with 
ethyl acetate, dried over MgS04 concentrated in vacuo. Flash chromatography 
(silica gel) eluting with 2:1 heptan^acetone provided the pioduct (6.0 g), m.p. 
91-92°C 
ANALYSIS: 

Calculated for C14H19N3O3: 60.63%C 6.91%H 15.15%N 

Found: 60.36%C 6.94%H 14.96%N 



.74- 



wo 94/12495 



FCT/US93/11416 



EXAMPLES 
34f2-(4>Morpholinyl)ethvnmethylaTnino1-l>2- 
l)aizisoxazol"6"Vl methylcarbamate 

To a stirred solution of 3-[[2-(4-morpholinyl)ethyl]metiiylamino]- 
l,2-benzisoxazol-6-ol (2 g) and copper(I)chloride (0.3 g) in EtOAc (60 ml) was 
added methyl isocyanate (0,5 g). After 3.5 hours thin layer chromatography (TLC) 
(silica gel, 10% MeOH/DCM) showed no starting material. The reaction was 
filtered through neutral alumina eluting witii EtOAc (2 1) and the filtrate was 
concentrated in vacuo to yield 1.2 g of the product, nxp. 
ANALYSIS: 

Calculated for C16H22N4O4: 57,47%C 6.63%H 16.76%N 

Found: , ; 57.61%C 6.67%H 16.60%N 

EXAMPLE 4 
3-'rf2-(4-Morpholinvl)ethyllmethylaminol-l^- 
benzisoxazol»6«yl phenylmethylcarbamate 

To a stined solution of 3-[t2-(4-morpholinyl)ethyl]methylamino]-l,2- 
benzisoxazol-fr-ol (2.3 g) and 1,8 diazabicyclo[5.4.0]undec-7-ene (0.2 g) in EtOAc 
(80 ml) was added phenylmcthyl isocyanate (1.3 g). After 24 hours an additional 
equivalent of the isocyanate was added TLC (sflica gel, 10% MeOH/DCM) 
showed no starting material. The reaction was concentrated m vacmo. Flash 
chromatography (silica gel) eluting witii 1% MeOH/DCM provided die product 
(2.4 g), m.p, 106-107°C. 
ANALYSIS; 

Calculated for C22H26N4O4: 64.38%C 6.38%H 13.65%N 

Found: 64,34%C 6.34%H 13.55%N 
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EXAMPLES 

3-rr2-(4*Morpholinyl)ethynmethvlamino^l^benzisaxazQl- 
6>yl l-mcthyleth^lcarbaniate 

To a stirred solution of 3-[[2-(4-moipholinyl)ethyl]- 
methylainino]-l,2-benzisoxazol-6-ol (2.2 g) and copper(I)chloride (0.1 g) in 
EtOAc (50 ml) was added l^mcthylethylisocyanate (0.8 g). After 24 hours TLC 
(silica geU 10% MeOH/DCM) showed no starting material. The reaction was 
filtered through neutral alumina eluting with EtOAc (3 1) and the filtrate was 
concentrated in vacuo. The white solid was flash chromatographed on silica gel 
eluting with 1% MeOHZDCM to yield 12 g of the product, m.p. 99-100**C. 
ANALYSIS: 

Calculated for C18H26N4O4: 59.65%C 7.23%H 15.46%N 

Found: 59,78%C 6.98%H 15.11%N 

EXAMPLE 6 
N-methvl>N>r2>-(4-morDholinyl)ethYn-L2- 
bOT2isoxazol»3«amine 

To a sealed tube was added 3-chloro-i;i-ben2isoxa2ole (3.0 g) and 
N-methyl-N-[2-(4-morpholinyl)ethyl]-amine (12.7 g). The reaction was heated to 
140'=*C over 72 hours and then cooled to room temperature. The residue was 
partitioned between EtOAc and water, extracted again with EtOAc, and die 
organic phase was dried over MgS04 and concentrated in vacuo. Flash column ' 
chromatography (silica gel) eluting with 1-3% MeOH/DCM provided the product 
(1.2 g), as an oil. 
ANALYSIS! 

Calculated for C14H19N3O2: 64.35%C 7.33%H 16.08%N 

Pound: 64.28%C 7.03%H 15.88%N 
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EXAMPLE? 
N-r244-Morpholin^1)ethyil-lJt-l>enzisoxazol-3-amine 

To a solution of 3-amino- 1 ^-benzisoxazole (3*5 g) in 
N,N-dimethylformaniide (DMF) (100 ml) was added sodium hydride (0.8 g) under 
nitrogen. The reaction was stirred one hour at ambient temperature. A solution of 
4-(2-chloroethyl)morpholine (4.0 g) in DMF (50 ml) was added followed by 
heating to 120^*0 for one hour. TLC (5% MeOH/DCM) analysis revealed the 
absence of starting ma^aL The reaction was quenched with water and extracted 
with EtOAc. The organic layer was washed with wat^, dried (MgS04), and 
concentrated in vacuo. Flash column chromatography (silica gel) eluting with 
1.5-2,5% MeOH/pCM afforded the product (2.5 g), m,p. 79-iO''C. 
ANALYSIS: 

Calculated for C13H17N3O2: 63:14%C 6.93%H 16.99%N 

Foun± 63.47%C 6.87%H 16.95%N 

EXAMPLES 
6>Methoxy-N-r2-(4>morpholinvl)ethyn-U> 
bcii2isoxazol»3»aiirine 

a. 3'Amnch6-methaxy-12-benmoxazole 

METHOD A 

To stirred solution of acetohydroxamic acid (24.6 g) in anhydrous 
N,N-dimethylformamide (400 ml) was added potassium tertiary butoxide (36.8 g) 
under nitrogen and stiiring was continued for 1 hour. 2-Fluoro-4-methoxy- 
benzonitrile (33 g) was added to the reaction mixture and stirring was continued 
for 6 hours. TLC (silica gel) with 10% acetone/chloroforai showed no starting 
material. The reaction was diluted with ethyl acetate ('>'3 L) and suction filtered. 
The filtrate was collected and washed with brine (4x 1 L), dried (MgS04) and 
concentrated in vacuo. The resulting solid was recrystallized fiom 
dichloromethane/petroleum ether affording 20 g of product 
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Altematiyely;^4^1t&eth6xy*2-nitio-benz^ can be substituted for 
2-fluQro-4Hnethoxy benzomtrUe to obtain die same pr^ 

MEmOD B 

In 20 ml of DMF was dissolved acetone oxime (0.74 g), followed by 
sodium hydride (030 g). After this mixture had stirred for 30 minutes, 
4-methoxy-2-nitro-benzomtrile (1.50 g) was added. After an additional 30 minutes 
the leaction was pouied into water (SCO ml) and filtered. The solid was coUected 
and dissolved in DCM (250 ml), dried (MgS04), and concentrated in vacuo. The 
resulting 

solid was lecrystallized firom edianol to yield 1.5 g of 
4-metboxy-2-[[(l-metfiyletfaylidene)- 
amino]oxy]benzonitrile, m.p. 78-79®C. 
ANALYSIS; 

Calculated for CnHi2N202: 64.69%C 5.92%H 13.72%N 

Found: 64.51%C 5.77%H 13.49%N 

Alteniatively, 2-Huon>-4*methoxy-benzonitrile can be substituted for 
4-methoxy-2-mtroben2onitrile. 

3*Amino-6-methoxy-l^-benzi50xazole is prepared following substantially 
the procedure of Example 25a starting from 
4-methoxy-2-[[(l-methylethylidene)anuno]- 
oxyl-benzonitrile. 



4'Methoxv-2-f ffl 'methylethvUdene)amino1benzonitrile 

In 20 ml of dry N,N-dimethylformamide was dissolved acetone oxime 
(0.74 g) followed by sodium hydride (0.30 g). After this mixture has stirred for 30 
minutes, 4-methoxy-2-nitro-benzonitrile (1.50 g) was added. After an additional 
30 minutes the reaction was poured into water (500 ml) and filtered. The solid was 
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collected and dissolved in dichloiometbane (250 ml), dried (MgS04), and 
concentrated in vacua. The lesdting solid was lecrystallizedfioniethanoL The 
product (1.5 g), m.p. 141-142X. 
ANALYSIS: 

Calculated for CnHi2N202: 64.69%C 5.92%H 13.72%N 

Found: 64.51%C 5.77%H 13.49%N 

b. 6'Methoxv-N'f2'(4'morphottnYl)ethvl]'l ,2-benzisoxazoU3-amine 

To a solution of 3-anuno*6-methoxy-l,2-benzisoxazole (5.5 g) in 
N,N-diniethylfornuunide (DMF) (1(X) ml) was added sodium hydride (1.2 g) under 
nitrogen. The leacdon was stfaned one hour at ambient tempo-atuie. A solution of 
4-^-K;Uoroethyl)morphc>line (5.4 g) in DMF (50 ml) was added to the reaction and 
hea^ to 125X for one hour. TLC (5% MeOH/DCM) revealed the absence of 
starting material. The reaction was quenched with water (1 1) and extracted with 
EtOAc (2 1). The organic layer was washed with water, dried (MgS04), and 
concentra^ in vacuo. Flash column chromatography (silica gel) eluting with 
3-4% MeOH/DCM afforded the product (4.5 g), m.p. 85-86°C. 
ANALYSIS; 

Calculated for C14H19N3O3: «).63%C 6.91%H 15.15%N 

Found: 60.55%C 6.97%H 15.28%N 



EXAMPLE 9 

3-fr2-(4^MorphoIinvl)ethynaminoM>2-benasoxazol-6-ol 

6-Methoxy-N-[2-(4-morpholinyl)ethyl]-l,2-ben2isoxazol- 
3*amine (2.9 g) was dissolved in 48% hydrobromic acid (50 ml) and heated to 
reflux under nitrogen for 3 hours. The reaction was cooled to room temp^ature, 
neutralized with saturated sodium carbonate (Na2CX)3) solution, and extracted with 
EtOAc. The organic phase was dried over MgS04 and concentra^ in vacuo. 
Flash chromatography (silica gel) eluting with 3:2 acetone/heptane and 
subsequently titration with DCM/heptane provided the product (1.0 g), m.p. 
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ANALYSIS: 

Caloilated for C13H17N3O3: 
Found: 



59.30%C 6.51%H 
58.97%C j6J6%H 



15,96%N 
15.95%N 



EXAMPLE 10 
3-rr2-f4-MorpholinYnethvnmethvlainino1.1.2- 
benzisoxazol-5-ol 



5-Methoxy-N-inetfayl-N-[2-(4-mo(rpholinyl)etfayl]-l^ 
benzisoxazol-3-amine (2.6 g) was dissolved in 48% hydrohnxnic add (40 ml) and 
heated to reflux under nitrogen for 6 hours. The reaction was cooled to room 
temperature, neutralized with saturated Na2C03 solution, and extracted with 
EtOAc. The organic phase was dried ovct MgS04 and concenn^ted in vacuo. 
Flash chromatography (silica gel) eluting with 1:1:20 acetone/MeOH/DCM 
provided the pure product (2. 1 g), 153-154"'C. 
ANALYSIS: 

Calculated for C13H17N3O3: 59.30%C 6.51%H 15.96%N 

Found: 59.00%C 6.50%H 15,78%N 



To a stinted solution of 3-[[2-(4-moipholinyl)etiiyl]amino]- 
l>benzisoxazd-6-ol (2 g) and copper(I)chloride (0.3 g) in EtOAc (60 ml) was 
added metiiyl isocyanate (0.5 g). After 3.S hours TLC (silica gel, 10% 
MeOH^DCM) showed no starting material. The reaction was filtered tiirough 
neutral alumina eluting witii EtOAc (2 1) and die filtrate was concentrated in 
vacuo. Flash column cfaromatograiAy (silica gel) eluting with 1:1:20 



EXAMPLE 11 
3-rr2-(4-MorpholinYl)cthvnaniino1-l,2-ben2isoxazol«6-vi 
methylcarbamate 
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acetone^eOIVDCMidfQrded a white solid which was reqystallized from 
EtOAc^et ether to yield 0.7 g of the e^qpected product, ntp* 127-128^C 
ANALYSIS: 

Calculated for C15H20N4O4: 56.24%C 6.29%H 17.49%N 

Found: 56.25%C 6.32%H 17.55%N 



EXAMPLE 12 
3-fr2>(4*Morpholinyl)ethyllaminoMJt*benzisoxazol* 
S-yl methylcarbamate 

To a stined solution of 3-[[2*(4-nK»zpholinyl)ethyl]-amino]- 
l,2-benzisoxazx>l-5-ol (1 g) and a catalytic amount of copper(I)chlQride (0.05 g) in 
EtOAc (100 ml) was added, methyl isocyanate (0*26 g). After 24 hours TLC (silica 
gel, 1:1:20 acetone^eOH/DCM) showed no starting material. The reaction was 
filtered through neutral alumina eluting with EtOAc (1 1) and the filtrate was 
concentrated in vacuo. The residue was further purified by flash chromatography 
(silica gel) eluting with 1 : 1 :20 aceton^eOH/DCM to yield 0-4 g of the product, 
m.p. 135-136*»C 
ANALYSIS: 

Calculated for C15H20N4O4: 56.24%C 6.29%H 17.49%N 

Found: 56.09%C 6.25%H 17.50%N 
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EXAMPLE 16 
frChIoro-N'>[2>(4-iiiorpholinvl)ethyn- 1.2-hmw^^ 

fl, 4'Chloro'2-rf(l'methvlethvHdene)amim1oxv1benzonitri^^ 

In 75 ml of dry N JJ-dimethylfonnamide was dissolved acetone oxime 
(1.21 g), followed by potassium tertiaryl butoxide (L85 g) and stirred under 
nitrogen. After 30 minutes, 4-chloro-2-nitro-benzonitrile (2.00 g) was added 
After an additional 30 minutes the reaction was poured into water (500 ml) and 
filtered. The solid was collected and dissolved in DCM (250 ml), dried (MgS04), 
and concmtrated in vacuo. The resulting solid was recrystallized fiom ethanol to 
yield 1.5 g of the product, m.p. 83-84**C 
ANALYSIS: 

Calculated for CioH9N20a: 57.57%C 4.35%H 13.43%N 

Found: 57.52%C 3.95%H 13.33%N 

b, 3'Amino-6'ChlorO'12*benzisoxazole 

3-Amino-6-chlaro-l,2-benzisoxazole is prepared from the product of 
Example 16a following substantially the procedure of Example 25a. 

Alternatively, the same product is obtained from 
4-chlQro-2-nitiobenzonitrile or 2-fluon>-4-chlorobenzonitrile. 

c. 6-CMoro4^-(2-(4-mowholiml)etk^lhl2'benzisoxazol'3-am 

6-Chloio-N-[2,4-moipholinyl)ethyl]-l,2-benzisoxazol-3-amine 
is prepared from the prcxiuct of Example 16b following substantially the procedure 
ofExanipleSa. 
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EXAMPLE 18 

3-rr2-(4-MorDholinyl)ethyllamino1-l^baizisoxazol-6-vl . diiiiettiylcarbam 

To a stirred solution of 3-[[2-(4-morpholinyl)ethyl]amino]- 
l,2-benzisoxazol-6-ol (Example 9) (L5 g) and l,8-diazabicyclo[5.4,0]undec-7-enc 
(0.13 g) in 1,2'dichloroetbane (40 ml) was added dimethylcarbamyl chloride (0.6S 
g). The mixture was refluxed for 24 hours under N2. TLC (silica gel, 10% 
MeOH/DCM) showed no starting material. The reaction was filtered and the 
filtrate concentrated in vacuo. Flash chromatography (silica gel) eluting with S% 
acetone/S% MeOIVCH2a2 provided a residue which upon crystallization afforded 
0.5 g of the product* m.p. ISO^C 
ANALYSIS; 

Calculated for C16H22N4O4: 57.47%C 6.63%H 16.76%N 

Found: 56.97%C 6.36%H 16.67%N 

EXAMPLE 22 
6'Methoxvm€thoxv'N^f2'(4*thiomorphottnvl)ethvlhlJ' 
bendsoxazoUi-amine 

a. 3'Amim>-6'(niethoxmeihoxv)-12'benzisoxazole 

To a stirred solution of acetohydroxamic acid 
(3.88 g) in N,N-dimethylformamide (DMF) (120 ml) was added potassium 
tertiarybutoxide (tBuOK) (5.80 g) under N2. After one hour of stirring 
2-fluQro-4-(methoxymethoxy)-benzonitrile (6.0 g) was added. Stirring continued 
for 16 hours. TLC (silica gel) in 10% acetone/CHa3 showed the presence of 
starting material. An additional 1 equivalent of acetohydroxamic acid and tBuOK 
were added in DMF (120 ml). After one hour the reaction was diluted witii EtOAc 
(2 1), filtered, washed filtrate with brine (4 x 11), dried (MgS04), and concentrated 
in vacuo. Flash column chromatography (silica gel) was p^<mned eluting with 
2.5% acetone/CH2a2 solution affording 8.1 g of die product, m.p« 88-89''C. 
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ANALYSIS; 

Calculated «wC9HioN2p3: ' 55.67%C 5.19%H 14;32%N 

' Found: 55.73%C 4.80%H 14.29%N 

b. 6-Methoxymethoxy'N'f2'(4-Momowholinyl)ethvlM 2- 
benzisoxazol-3-amine 

To a solution of 3-aiiiino-6-methoxymethoxy-l,2-benzisoxazole (4.0 g) in 
N Jf-dimethylfonxumoide (DMF) (50 ml) was added sodium hydride (0,74 g) under 
nitipgen. The leaction was stilted one hour at ambient temperature. A solution of 

4- (2-chloroetiiyl)duQmorpholine (3,6 g) in DMF (25 ml) was added to the reaction 
and heated to 125^C ifor tiiree hours. TLC (5% MeOH/CH2Cl2) revealed the 
abs»ce of starting material. The reaction was diluted witii EtOAc (1 1), washed 
witii brine (4 x 500 ml), dried (MgS04), and concentrated in vacuo. Flash column 
chromatography (silica gel) eluting with 5% acetone/CH2a2 afforded the die 
product (2.0 g). 

ANALYSIS: 

Calculated for CisHiiNsOaS: 55.71%C 6.54%H 12.99%N 

Found: 55.21%C 6.65%H 12.58%N 

EXAMPLE 25 
5^MethoxY-N»r2«f4'morpholinyl)ethvlM:Z-benzisoxazol- 

3-amine 

a. 5'MethoxV'2-r f ( l-meth\lethylidene)amno loxylbenzonitrile 

In 4(X) ml of DMF was dissolved acetone oxime (34.5 g) followed by 
potassium t-butoxide (5 1 g). After this mixture had stirred for 30 minutes, 

5- metiioxy-2-nitn>-benzonitrile (70 g) was added. After stirring overnight, tfie 
reaction was diluted with edier (-^4 L) and filtered. The filtrate was washed with 
ethyl acetate and combined organics were washed with water (3x 1.5 L), dried 
(MgS04) concentrated in vacuo. Preparative liquid chromatography (silica 
gel) eluting witii 4: 1 hq)tane/EtOAc yielded die expected product (10 g). 
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b, 3-Amno-5-methor9'12'benzisoxazole 

In 125 ml of dry methanol was dissolved 
5-methoxy^2-[[(l-methylethylidcne)- 

amino]oxy]benzonitrile (10 g), followed by 125 ml of ethereal hydrochloric acid 
The reaction was stirred under nitrogen overnight The reaction was neutralized 
with saturated sodium carbonate solution and extracted with EtOAc. The organic 
layer was dried and concratrated in vacuo. Recrystallization of the residue from 
dichloromethane/petroleum ether afforded the expect product (6.8 g). 

c. 5-Methox)^-N'l2'(4-momholiml)etMhl2-befm 

5-Methoxy-N-[2-(4rmorpholinyl)ethyl]-l^-benzi- 
soxazole-3-amine was prepared from the product of Exanq>le 2Sb following 
substantially the procedure of Example 8b. 

EXAMPLE 26 

3-rrflVirthylaTOino)carbonyiir2-(4«morDhb!inyI)ethyIlaminol- 
l^benzisoxazol«6-yl meflivlcarbamate 

To a stined solution of 3-[[2-(4-mQipholinyl)ethyl]amino]-l^* 
benzisoxazol-6-ol (Example 9) (1.77 g) and a catalytic amount of copper(I)chloride 
(0.05 g) in EtOAc (150 ml) was added methyl isocyanate (0.46 g). After 24 hours 
TLC (silica gel, 1:1:20 acetone/MeOH/DCM) showed no. starting material. The 
reaction was filtered through neutral alumina eluting with 10% MeOH/EtOAc (21) 
and the filtrate was concentrated in vacuo. The residue was further purified by 
flash chromatography (silica gel) eluting 1:1:20 acctonc/MeOIVDCM The 
resulting solid was reciystallized from EtOAc/pet ether to affoid 0.5 g of the 
product, m,p. 138-139X. 
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ANALYSIS; 

Calculated for Ci7H23Nj05: 
Found: 



54.10%C 6.14%H 18.56%N 
54.08%C 6.34%H 18.61%N 



EXAMPLE 27 
3>rrflVlethvlainino)carbonylir2-(4-morpholinvl)ethYl> 
aminoVl^^benasoxazol-S-ylmethylcarbamate 



To a stined solution of 3-[[2-(4-mQipholinyl)ethyllamino-l,2- 
benzisoxazol-5-ol (Example 10) (1 g) and a catalytic amount of copper(I)chloride 
(0.05 g) in EtOAc (100 ml) was added metfiyl isocyanate (0.26 g). After 24 hours 
TLC (silica get, 1:1:20 acetone/MeOH/DCM) showed no starting material. The 
reaction was filtered tiirough neutral alumina eluting witii EtOAc (2 1) and tiie 
filtrate was concentrated in vacuo. The residue was further purified by flash 
chromatography (silica gel) eluting witii 1:1:20 acetone/MeOH/DCM. The 
resulting solid was recrystallized from EtOAc^et etiier to afford 0.6 g of tiie 
product, m.p. 141-142®C 
ANALYSIS: 

Calculated for C17H23N5O5: 54.10%C 6.14%H 18.56%N 

Found: 54.31%C 6.26%H 18.66%N 

EXAMPLE 28 

7-Bromo-6>methoxv-N-methyl-N-r2-(4-morpholiiivl>ethvn- 
l,2-benzisoxazol-3*amine 

fl. 7-Bromo-3'Chloro'6'methoxV'12'benzisoxazoIe 

To a stirred solution of 3-chloro-6-methoxy-l^-benzisoxazole (25 g) in 
acetic acid (200 ml) was added a solution of bromine (32.6 g) in acetic acid (100 
ml) dropwise under N2 at ambient temperature. The mixture was allowed to stir 
overnight TLC (silica gel, 5% acetone/CCl4) revealed die presence of starting 
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ixiaterial. Additional brondne (1 1 g) in acetic acid (SO ml) was added* and the 
reaction mixture was allowed to stir ovCTight The reaction was filtered and 
washed with water. Ilie precipitate was collected and recrystallized£rom 
methanol to yield the desked compound, m.p. 134-135^C 
ANALYSIS; 

Calculated for C8H5NO2B1CI: 36.61%C 1.92%H 5.34%N 

Founi 36.4?%C 1.87%H 5.40%N 

b, 7-Bromo-6-methoxy-N'methyl'N'f2-(4-morvholinyl)- 
etMhl2'benzisoxazo\'3-amm 

7-Bromo-6-methoxy-N-mediyl-N-[2-(4-mQrpholinyl)- 
ethyl]-l,2-benzisoxazol-3-9mine is obtained bom the compound of Exan^le 28a 
following substantially the procedure of Example L 

EXAMPLE 29 
S'Brdmo*6*inettioxy-N«r2-(4>morpholinyl)ethylM^ 
ben2isoxa2ol«3*amine 

a. 3-Amtuh5-bronuh6'methoxV'12'ben2isoxazole 

To a stirred solution of 3-amino-6*metfaoxy-l,2-benzisoxazole (14 g) in 
methanol (1 L) was added a solution of bromine (13.6 g) and metiianol (200 ml) 
dropwise at -50°C under N2. The mixture was allowed to warm to room 
temperature aftCT the addition was complete. After 24 hours an additional 1/4 
equivalent of bromine was added. TLC (10% acetone/CHa3) showed no starting 
material 24 hours later. The reaction was neutralized with saturated K2CO3 
solution, treated with saturated Na2S03 solution triturated with water, filtered, and 
washed with water. The crude product was dried in vacuo affording 14 g of 
product, m.p. 226-227^C 
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39.53%C 2.90%H 11.53%N 
39.93%C 2.59%H 11.42%N 

b. 5-Bromo-6-methoxv-N-f2-(4-morpholinvl)ethyll- 
1 2-benzisoxazoI-3 -amine 

5- Biomo-6-methoxy-N-[2-(4-inorphQUnyl)ethyl]- 
1.2-benzisoxazoI-3-aniine is pi&piatd fiom the compound of Example 29(a) 
following substantially die procedure used in Exanq>le 8(b). 

EXAMPLE 30 

3-rr2-f4-Th ionion)holinvnethYnaminn1.1, 2-hgnyic oaMZDl-6-ol 

6- Methoxymethoxy-N-[2-(4.tfaiomorpholinyl)etiiyl]-l,2- 
benzisoxazol-3-amine (1.6 g Example 22) was dissolved in methanolic 
hydrochlotic acid (40 ml) and stined xmdex mtrogwi for 24 houre. The reaction 
was neutralized with saturated Na2C03 solution, and extracted wiA EtOAc. The 
arganic phase was dried over MgS04 and concaitrated in vacuo. The resulting 
residue was filtoed dirough a silica gel filter-cake eluting witii 5% MeOH/DCM, 
concentrated in vacuo, and subsequoit titration witii EtOAc provided tiie product 
(1.0 g). 

ANALYSIS: 

Calculated for C13H17N3O2S: 55.89%C 6.13%H 15.04%N 

Foi»nd: 55.68%C 5.89%H 14.61%N 



ANALYSIS: - -..■.-.■.=-...^...v::....v. 
Calculated for QH7N2p2Br: 
Found: 
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EXAMPLE 31 

6- Melh<»v.N. methYl-N.r2.r4^1.DheiivlmethviHiiDerdinvn. 

ethylMJ.b«izlsom<J-3'ainine sesauihvdrodiloride 

To a sealed tube was added 3-chloro-6-methoxy-l,2-benzisoxazole (1.0 g) 
and 4-(2-methylainmoethyl)-l-phenylmethylpiperdine (5.0 g). ITie leacdon was 
heated to 140**C over 72 hours and then cooled to room tenq)eratui«. The residue 
was partitioned between EtOAc and brine, washed with brine (4x), and die organic 
phase was dried ova- MgS04 and concentrated in vacuo. Flash column 
chrQmatognq>hy (silica gel) eluting \wth 5% aceton^CH2a2 provided a residue 
upon ev^Knization (0.6 g) which was dissolved in ether and made acidic with 
ethereal hydrochloric add. The precipitate was dried in vacuo to yidd 1.2 g of die 
e^qiected product 
ANALYSIS: 

Calculated for C23H29N302»3/2 HQ: 

63.62%C 7.08%H 9.68%N 
Found: 63.40%C 6.84%H 9.44%N 

EXAMPLE 32 

7- Bromo-3.fN-methvLN.2-f4-morDholim1)ethvllamino- 

l,2-benasoxa2ol-6-ol 

A stirred solution of 7-bromo-6-methoxy-N-methyl-N- 
[2-(moTpholinyl)ethyl]-l,2-benzisoxa2ol-3-amine (4.0 g), and lidiium bromide (4.7 
g) in NJ>f-dimediylformamide (PMF) (100 ml) was heated to reflux under N2 for 3 
hours. The reaction was diluted with EtOAc (1 1), filtered, washed wiUi brine (4x), 
dried over MgS04, and concentrated in vacuo. Hash column chromatography 
(silica gfcl) eluting widi 1:1:40 acetone/MeOH/CH2a2 afforded 1 g of material. 
The melting point was 186- 187*0 
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EXAMPLE 33 
7^Brom(>-3>rN>methyKN>2-(4-mQrDholinvnethYllainino- 
l,2-benzisoxazol-6rYl dimethvlcarbamate 

To a stined solution of 7-biomo-3-[N-methyl, N-2-(4- 
moipholinyl)ethyl]aimno-l,2-benzisoxazol-6-ol (OJ g) and 1,8 
diazabicyclo[5A0]undec-7-OTe (0.09 g) in 1^-dichloroctfiane (30 ml) was added 
dimethylcarbamyl chloride (0.25 g). The mixture was lefluxed for 24 hours under 
N2. TLC (silica gel, 10% MeOH/DCM) showed some starting material. An 
additional 1/2 equivalent of dimethylcarbamyl chloride was added and refluxed for 
24 more hours. The reaction was filtered and the filtrate concentrated in vacuo. 
Hash chromatography (silica gel) eluting with 5% acetone/5% MeOH/CH2a2 
provided a residue which upon crystallizadon afforded 0.5 g of the expected 
compound. 
ANALYSIS: 

CaicuhitedfbrCi7H23N404Bn . 47.79%C 5.43%H 13.1 1%N 

Found: 47.77%C 5.42%H 12.86%N . 

EXAMPLE 34 
6-MethoxY-N-.methvl-N>r2-f2-Dvridvl)ethvll>l^> 
benasoxazol-3>amine hydrochloride hemihvdrate 

To a sealed tube was added 3-chloro-6-methoxy-l,2-benzisoxazole (2.5 g) 
and 2-(2-methylaminoethyl)pyridine (1 1.0 g). The reaction was heated to 140*'C 
over 72 hours and then cooled to room temperature. The residue was partitioned 
between EtOAc and brine, washed with brine (4x), and the organic phase was dried 
over MgS04 and concentrated in vacuo. Prq>arative liquid chromatography (silica 
gel) eluting witii 5% acetone/C3l2Cl2 provided a residue upon evaporation (1.5 g) 
which was dissolved in edier and made acidic wifli ediereal hydrochloric add. The 
predpatate was dried in vacuo and recrystallized from ethanol to yield 0.9 g, m.p. 
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152-153''C ■;-..-.••■•^v•-.-<••.•^•■.-• 
ANALYSIS; 

Calculated for Ci(Hi7N302*Ha*l/2Ii20: 



61.84%C 

Found: 61.75%C 



7J26%a 
6.98%H 



14.42%N 
14.46%N 



Examples 35-41 are prepared starting with the compound of Example 34 
following substantially the procedures set forth in Examples 2-5 and 18. 

Examples 42-48 are prepared from Exaniple 31 following substantially the 
procedures set forth in Exaooples 2-5 and 18. 

EXAMPLE 49 

6-Methoxv-N-methyl-N-r2-ri-(4-phenvlmelhvl)piperaziTOl1' 
ethyll-l^benrisoxazol^amine Diftimarate 

To a sealed tube was added 3-chlon>-6-methoxy-l^-benzisoxazole (1.32 g) 
and l-(2-methylaminoethyl)-4-phenylmethylpiperazine (6.7 g). The reaction was 
heated to 140PC over 24 hours and dien cooled tt> room ten^rature. The residue 
was partitioned between EtOAc and brine, washed with brine (4x) and the organic 
phase was dried over MgS04 and concoitrated in vacuo. Flash column 
chrranatography (silica gd) eluting with 23% MeOH/EtOAc provided a residue 
upon evaporation (0.8 g) which was dissolved in ether and made acidic with 
ethereal fumaric add. The predpatate was dried in vacuo to yidd 1.0 g, m.p. 



215-216''C. 
ANALYSIS; 

Calculated for C22H28N402«2C4H,04: 



Found: 



58.82%C 
59.26%C 



S.92%H 
5.78%H 



9.15%N 
9.43%N 
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Exaiiq)les 50-56 are prepared starting from the compound of Example 49 
and following substantially the procedure set forth in Examples 2-5 and 18. 

EXAMPLES? 

6*Methoxy>N-r2>fmethvlamino)ethvl)-l,2>benzisoxazol-3>-amine 

To a sealed tube was added 3-chl(MX)-6-methoxy-l^-benzisoxazole (2.0 g) 
and N-methylcthylcnediamine (4.8 g). The reaction was heated to 140°C over 48 
hours and then cooled to room temperature. The residue was partitioned between 
EtOAc and brine, washed with brine (4x) and the organic phase was dried over 
MgS04 concentrated in vacuo. Flash chromatography (silica gel) duting with 
5% acetone/CH2a2 provided a residue upon evaporation (0.4 g) m,p. 136-137**C. 
ANALYSIS! 

Calculated for CnHisNsOi: 59.71%C 6.83%H 18.99%N 

Found: 59.52%C 6.68%H 18.54%N 

Examples 58-64 are prepared starting ftom tfie compound of Example 57 
following substantially the procedure set fordi m Examples 2-5 and 18. 

EXAMPLE 65 

6>Methoxv- 3-(l-DiDerazinvn>l^benzisoxazDlehemihvdrate 

To a sealed tube was added 3-chloro-6-metiioxy-l,2-benzisoxa2ole (3.0 g) 
and piperazine (6.0 g). The reaction was heated to 140^C over 4 hours and tiien 
cooled to room temperature. The residue was dissolved in MeOH and fiirtiier 
diluted wilh EtOAc (1 1), The precipatate was filtered and the filtrate dried over 
MgS04 and concentrated in vacuo. Flash chromatography (silica gel) eluting with 
30% MeOH/EtOAc provided a residue upon evfqKffation (3.6 g), m.p. 79-80^C. 
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ANALYSIS: 

Calculated for Ci2H}5N302«iy2H20: 

59.49%C 

Found: 59.25%C 

Examples 66 to 72 are prepared firom the compound of Example 65 
following substantially the procedures set f<mh in Examples 2-5 and 18. 

EXAMPLE 73 

. 6-Meth<wiV'3-ri'(4-aiiiiiioinethvl)DiperidviM.2»benrisoxa2ole 

To a sealed tube was added 3-chlofo-6-methoxy-l,2-benasoxazole (2.0 g) 
and 4-aminomefliylpiperidine (6.2 g). The reaction heated to 140°C for 24 hours 
and monitored by TLC (silica gel) (30% MeOH/EtOAc) was conq)lete. The 
reaction was diluted in MeOH and concentrated in vacuo. The resulting residue 
was flash diromatographed (silica gel) eluting witii 30% MeOH/EtOAc aff(»ding a 
yiMte solid after evaporation. The solid was recrystallized firom 15% 
MeOH/EtOAc^ edier to yield 1.0 g, m.p. 89-90°C. 
ANALYSIS; 

Calculated for C28H3,N3(>2: 64.35%C 7.33%H 16.08%N 

Found: 64.26%C 7.49%H 16.20%N 

Examples 74-80 are prepared starting from die compound of Example 73 
and following substantially the procedure set forth in Examples 2-5 and 18. 



6.65%H 17.34%N 
6.28%H 17.30%N 
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EXAMPLE-SI 
fr>Methoxy-3-ri>r4-{N,N-diDhenylinetlHi)aniinomethyn- 
piperidyn"lJt*bCTzisoxazole 

To a stirred solution of 6-metiioxy-3-[l-(4-aminometfiyl)- 
piperidyl]-l,2-benzisoxazole (1.0 g), trietiiylamine (0.8 g) in CH2CI2 (30 ml) was 
added a-bromotoluene (1.3 g) under N2. The reaction was monitored after 24 hours 
by TLC (silica) (10% MeOH/CH2a2) was complete. The reaction was diluted 
with CH2a2 (30 ml), washed with water and brine, dried over MgS04, ^d 
concentrated in vacuo. Flash column chiomau>graphy (silica gel) eluting with 5% 
M eOH/EtOAc provided a solid upon evqxiration which was recrystallized from 
Ca2Cl2fptt edier to yield 0.25 g, m.p. 107-108*'C 
ANALYSIS: 

Calculated for C28H31N3O2: 76.16%C 7.08%H 9.52%N 

Found: 76.23%C 7.40%H 9.66%N 

Examples 82-88 are prepared starting from the compound of Example 81 
and following substantially the procedure set forth in Examples 2-S and 18. 

EXAMPLE 89 

6*McthQxv-3-ri^r4-f2 >Dropynyl)lDipcra2invlVlJ^benzisoxaz^ 

To a stirred solution of 6-methoxy-3-(l-pipcrazinyl)- 
l,2-ben2isoxa2ole (1.32 g), triethylamine (0.63 g) in 01202 (75 ml) was added 
3-hromopropyne (1.42 g) under N2. After 24 hours the reaction monitored by TLC 
(silica gel) (S% MeOH/EtOAc) was complete. The reaction was washed with 
brine, and water, dried over MgS04 and concentrated in vacuo. The resulting 
residue was flash chromatographed (silica gel) eluting witfi 2.5% MeOH/EtOAc 
affording a white solid after evaporation. The solid was recrystallized from 
CH2CVpet ether. The product (0.4 g) m.p. 114-115^C. 
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ANALYSIS: 

Calculated for CisHnNaO^: 
Found: 



66.40%C 632%H 
66.03%C 6.Q2%H 



15.49%N 
15.45%N 



Examples 90-96 are prepared starting from the compound of Example 89 
and following substantially the piocedure set forth in Examples 2-5 and 18. 

EXAMPLE 97 
6-Methoxy>3-ri-(N-DhCTyl)piDeraanyll-i:Z.benasoxazole 

A sealed tube was charged with 3-chlQro-6-meihoxy-i;2-benzisoxazole 
(0.75 g, 4.1 mmol) and N-phenylpiperazine (2.65 g, 16 mmol) and heated to 140X 
overnight The reaction was cooled to rcx)m temperature, diluted with methanol, 
and concentrated in vacuo. The material was flash chromatographed (silica gel) 
eluting witii 2:1 (ai2a2/heptane to yield a white soHd 0.40 g, m.p. = 120-12rC, 
white solid. 
ANALYSIS: 

Calculated for C18H19N3O2: 69.88%C 6.19%H 13.58%N 

Fbiind: 69.67%C 6.15%H 13.61%N 

Examples 98- 104 are prepared starting from the compound of Example 97 
and following substantially the pnx:edure set forth in Examples 2-5 and 18. 
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EXAMPLE IftS 
6-Methoxv«3-fl-(4-PTrid,vl)pip«rarinyi)1-lJ-bemisoxaa)le 

To a stined solution of 6-methoxy-3-(l-pip«-a2myl)-l^-benzisoxazole (1.0 
g) in DMF (30 ml) was added 4-chloropyridine hydrochloride (0.96 g) under N2 at 
120''C After 4 hours the reaction monitored by TLC (silica gel) (30% 
MeOH/EtOAc) was complete. The reaction was concentrated m vacuo. The 
resulting residue was flash chnnnatographed (silica gd) duting with 10% 
MeOH/CH2C!l2 afifording a white solid after evaponuion. The solid was 
recrystallized from 15% NfeOH/EtOAc/heptane to yield 0.3 g, m.p. 154-155'C. 
ANALYSIS; 

(idculatedforC„Hi8N402: 65.79%C 5.85%H 18.05%N 

Found: 65.84%C 5.33%H 17.95%N 



EXAMPLE 106 
3-ri-(4-Pvri dvnDiDerazinYn-l^benagsoxazol-6-ol 

A stined solnticm of 
6-methoxy-3-[l-(4-pyridyl)piperazinyl]-U-ben2isoxazole (1.75 g) and sodium 
ethylthiolate (0.79 g) in DMF (30 ml) was heated to 105-107*C under N2 for 3 
hours. TLC (silica gel 30% MeOH/CHiCl^ showed no presence of starting 
material. Glacial acetic acid (5 ml) was added and the solvent was removed in 
vacuo. The residue was flash chromatogn^hed (silica gel) eluting witii 10% 
MeOIVCH2a2 to afford 1.1 g of material. The material was further purified 
tiirough recrystallization fiom pyridine to afford 1.0 g of the product, ni.p.>250''C. 
ANALYSIS; 

Calculated fwCi6Hi6N402: 64.85%C 5.44%H 18.91%N 

Found: 64.84%C 5.42%H 18.67%N 
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EXAMPLE 108 

3'ri'f4«PvridvnDioeiminYlMJ.benzisoxa2ol«6-vldiinethylcarliaiiiate 

To a stirred solution of 3-[l-(4-pyridyl)piperajdnyl]-l^-benzisoxazol-6-ol 
(0.80 g) in pyridine (10 ml) was added dimethylcarbamyl chloride (0.70 g) under 
N2. The reaction was heated to SS^C for 2 hours. TLC (silica gel 30% 
MeOWCH2Cl^ showed no starting material was present The solvent was 
removed in vacuo and the residue was flash chiomatographed (silica gel) eluting 
wtih 7% MeOH/CSl2Cl2 to afford 0.80 g of material The material was further 
purified tbrou^ recrystalliaation firom CH2Cl2^eL ether to aff<»d 0.70 g of the 
product, tap. 171-172«C 
ANALYSIS! 

Calculated fi»rCi9H2iN3(>3: 62.11%C 5.76%H 19.06%N 

F^d: rr.-- 61.91%C 5.83%H 18.76%N 

Examples 107 and 109- 112 are prepared starting from the compound of 
Exan^Ie 106 and following substantially die procedure set forth in Examples 2-5 
and 18. 



EXAMPLE 113 
<-Mcthoxv.3.r i.(2.pvridvnpiperarinvl1.1J.benaasoxaamift 

A sealed tube was charged witii 3-chloro-6-medioxy-i;2-benzisoxazole 
(0.25 g, 1.4mmol) and l-(2-pyridyl)piperazine (0.67 g, 4 mmol) and heated to 
140°C overnight. The reaction was cooled to room temperature, dUuted with 
medianol, and concentrated in vacuo. The matnial was flash chromatographed 
(silica gel) duting widi 01202- The material was further purified tiuougb 
reciystallization from l,2-dichI(»R)ediane/peL ether to afford 0. IS g of the product, 
m.p. = 123-124*»C. 
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ANALYSIS: 

Calculated for C17H28N4O2: 
Found: 



65.79%C 5.85%H 18.05%N 
65.43%C 5.56%H 17.67%N 



Examples 1 14-120 are prepared starting from the compound of Example 
1 13 and following substantially die procedure set forth in Exanqiles 2-5 and 18. 

EXAMPLE 121 
3»ri«(4-(frChloropyrimidyn)DiDera2ini1T-6-incthQxv-l^ 
benzisoxazole 

A stirred solution of 6-methoxy-3-(l-piperazmyI)-l,2-benzisoxazole (1.0 
g), 4,6-dichloropyrimidine (0.64 g) and sodium bicarbonate (1.08 g) were refluxed 
in absolute ethanol under N2 for 90 minutes. TLC (silica gel 2/1 acetone/heptane) 
showed no presence of starting material. The reaction was allowed to cool to mom 
tOTpcrature. partitioned between CH2CI2 and water, extracted witfi C3l2Cl2, dried 
over MgS04 ^ concentrated in vacuo to afford 1.44 g of material. The material 
was fiirtiior purified tiuough recrystallization from CH2Cl2^t etiier to yield die 
product 1.1 g, m.p. 203-204*'C. 
ANALYSIS; 

Calculated for C16H16N5O2CI: 55,58%C 4.66%H 20.25%N 

Found: 55.57%C 4,66%H 20.02%N 

Examples 122-128 are prepared startiing from tiie compound of Example 
121 and following substantially die procedure set fortii in Examples 2-S and 18. 
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EXAMPLE 129 
3-ri-(2^(6»CMoro)pyrazinyl)piDeraanyi1-6-incthoxv-'l^ 
bmzisaxazole 

A stirred solution of 6-methoxy-3-(l-pipera2dnyl)-l,2-benzisoxazole (LO g, 
4.3 mmol) in DMF (10 ml) was added 2,6-dicMoix>pyra2ine (0.95 g, 6.4 mmol) 
under N2. The reaction was heated to 140°C for 4 hours and concentrated in 
vacuo. The material was filtered, washing with 01202, washings were collected, 
and concentrated in vacuo. The residue was flash chromatogr^hed (silica gel) 
eluting with 5% acetone/C3l2a2 to yield a white solid 0.50 g, m.p. 175-176T. 
ANALYSIS: 

Calculated for Ci6Hi5N502a: 55.58%C 4.66%H 20,25%N 

Found: 55.41%C 4.60%H 20.18%N 



Examples 130-136 are prepared starting fiom the compound of Example 
129 and following substantially die procedure set forth in Examples 2-5 and 18« 

EXAMPLE 137 
3-ri-(3-(6-Chloro)DiTidaany|)DiDerazinyll-6-iTO 
l^benzisoxazole 

To a stirred solution of 6-methoxy-3-(l-piperazinyl)-l,2-ben2isoxazole (1.0 
g, 4.3 mmol) in DMF (10 ml) was added 3,6-dichlon)pyridazirie (0.95 g, 6.4 mmol) 
under N2. The reaction was heated to 140**C overnight. The reaction was allowed 
to cool to room temperature and concentrated in vacuo. The material was 
recrystallized from cflianol to afford 0.70 g, m.p. = 237-238*^C. 
ANALYSIS: 

Calculated for CifiHifiNsOia: 55,58%C 4.66%H 20^%N 

Found: 55.72%C 4.29%H 20.17%N 
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Examples 138-144 aie piepaied starting £rom the compound of Exanq)le 
137 and following substantially the procedure set forth in Examples 2-5 and 18. 

EXAMPLE 145 

6-Methoxy-3*ri-f4'PhenylmethyI)piDera2invn-L2>ben2isoxazole 

To a sealed tube was added 3-dil(no-6-methoxy-l»2-benzisoxazole (2.0 g) 
and N-phraylmethylpipoazine (7.7 g)* The reaction was heated to 140^C for 24 
hours and mbnitcned by TLC (silica gel) (5% MeOH/EtOAc) was qonq>lete. The 
reaction was diluted in MeOH and EtOAc (1:4), washed with biine» dried over 
MgS04 and concentrated m vacwi>. The resulting residue was flash 
chromatographed (silica ge}) eluting with 5% MeOH/CH2Cl2 affording a white 
solid after evaporation. The solid was lecrystallized from CH2a2^t ether to 
yield 2.5 g, m.p. 99-100''C 
ANALYSIS; 

Calculated for C19H21N3O2: 70.57%C 6.55%H 12.99%N 

F6und: 70.41%C 6.54%H 13.04%N 

Examples 146-152 are prepared starting from the compound of Example 
145 and following substantially the procedure set forth in Exanoples 2-5 and 18. 

EXAMPLE 153 
6-Methoxy-3'ri-f4»(3>methyl)DhenylmethYllpiperazinyll* 
l^benzisoxazole 

To a sealed tube was added 6*methoxy-3-(l-piperazinyl)-l^-benzisoxazole 
(1.04 g), triethylanrine (0.68 g) in 01202 (100 ml) was added a-hromo-m-xylene 
(0.91 g) under N2. After 24 hours the reaction monitored by TLC (silica gel) was 
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con^lete. The reaction was washed with water and brine, dried over MgS04» and 
concentrated in vacuo. The resulting residue was flash chromatographed (silica 
gel) eluting with 10% acetone/CH2Cl2 affording a white solid after evaporation. 
The solid was recry stallized firom CH2C]^t ethi^ to yield 0.3 g, m.p. 
106.106^C 
ANALYSIS: 

Calculated for C2aH23N302: 71.19%C 6.87%H 12.45%N 

Found: 71.1 1%C 6.75%H 12.39%N 



Exanq>les 154-160 are pi^aied starting £rom the compound of Exarnple 
153 and following substantially die procedure set fordi in Exanq)les 2-5 and 18. 

EXAMPLE 161 

6-Methoxy-3-ri''(4>auinoHnvI)DiDcrazinvll-l^-benzisoxazole hydrochloride 

To a stirred solution of 6-methoxy-3-(l-piperazinyl)- 
1,2-benzisoxazole (1.0 g) in DMF (10 ml) was added 4-chlQroquinoline (1.05 g) 
uner N2. The reaction was heated to 140^C for 2 hours and concentrated in vacuo. 
The material was filtered washing with 01202. The material was further purified 
through recrystallization fiom MeOH to yield 0.85 g, m.p. 266-267X. 
ANALYSIS: 

Calculated for C2iH2oN402*Ha: 63.55%C 533%H 14, 12%N 

Found: 63.54%C 5.17%H 13.98%N 



Examples 162*168 are prepared starting from the compound of Example 
161 and following substantially the procedure set fonh in Exanqiles 2-5 and 18. 
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EXAMPLE 169 
6>MethoxY»3«ri»(4»(7-trifluoromethynauinolinyl)DiDerazinyn- 
IJl-benzisoxazole hydrochloride heinihvdrate 

To a stimed solution of 6-methoxy-3-(l-piperazinyl)-l^-ben2isoxazole 
(0.50 g, 2.1 mmol) in DMF (10 ml) was added 4-chloro-7-trifluorometfiylquinoline. 
(0.75 g, 32 mmol) under N2. The reaction was heated to 140°C for 2 hours and 

concmtxsMd in vacuo. The material was filtered washing with CH2C12- 
matmal was further purified through recrystallization from MeOH to yield 0.40 g» 
m.p. = >250T. 
ANALYSIS: 

Calculated tor (^nl^40^^^m:l^lm20: 

55.76%C 4.46%H 11.82%N 
Found: 56.19%C 4.00%H 11.86%N 

Examples 170-176 are prepared starting fix)m the compound of Example 
169 and following substantially the procedure set forth in Exanq>les 2-5 and 18. 

EXAMPLE 177 
3-fl»(4«f7-Chloro)aulnolinyl)piDerazinyn-6-methoxy*l^ 
benrisoxazole hydrochloride hemihydrate 

To a stirred solution of 6-methoxy-3-(l-pipera2inyl)-l,2-benzisoxazole 
(0.50 g, 2.1 mmol) in DMF (10 ml) was added 4.7-dichloroquinoline (0.64 g, 3.2 
mmol)und^N2. The reaction was heated to 140X for 2 hours and concentrated 
invacuo. The material was filtered washing witii CH2a2. The material was 
furdier purified tiirough reciystallization from MeOH to yield 0.40 g, m.p. 
210-211^C 
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ANALYSIS:. 

Calculated for C2iHi9N402Cl«HCl#l/2H20: 

572S%C 4.81%H 12,72%N 

Found: 57.69%C 4.65%H 12.57%N 



Examples 178-184 are prepared starting from the compound of Example 
177 and following substandally the procedure set forth in Exanq)les 2-5 and 18. 

EXAMPLE 185 
7-BromO'6-methxoy«3»fl"PiDcra2inyi)'lJ>benzisoxazolehvd« 

To a sealed tube was added 
7-bromo-3-chloro-6-methoxy-l,2-benzisoxa2ole (2.0 g) and piperazine (2.6 g). 
The reaction was heated to 140°C over 30 minutes and then cooled to room 
temperature. The residue was dissolved in MeOH and concentrated i/t vacua. 
Flash column chromatography (silica gel) eluting with 30% MeOIVEtOAc 
provided a residue upon evcqxmition (LO g) which was recrystallized firom 
MeOE[/CH2a2^t ether to yield 1.0 g, m.p. 268-269''C 
ANALYSIS: 

Calculated for Ci2Hi4N302Bi«Ha: 4L34%C 4.34%H 12.05%N 

Found: 40.79%C 4.23%H 11.84%N 

EXAMPLE 186 
7-Bromo*6*methoxy-3-ri-(4*pyridyl)pipera2inyll- 
IJ-benrisoxazole 

A stirred solution of 7-bromo-6-methoxy-3-piperazinyI-l,2-benzisoxazole 
hydrochloride (1.40 g) and 4-chlQropyridine hydrochlcnide (LOl g) in DMF (30 
ml) was heated to 120^C under N2 for 4 hours. TLC (silica gel 30% 
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NkOH/CH2Q2) showed no presence of starting niatoiaL The solvent was 
removed in vacuo and die rescue was flash chramatographed (silica gel) elating 
with 5% UcOH/Ca^2 to ^ord 0.75 g (43%) of die pnxtoct, m.p. 183-184'C. 
ANALYSIS: 

Calculated for Ci7Hi7N402Bn 5Z46%C 4.40%H 14.39%N 

Found: 52.35%C 4.28%H 14.37%N 

It should be understood that this specification and examples are set fordi by 
way of illustraticMi and not limitad(m and diat various modifications and changes 
may be made without dq>arting from the spirit and scope of the present invration 
as defined by the qjpended claims. 
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'WE CLAIM: 



1. 



A compoxind of die fimnala 



(X)„ 




whodn 



X 

Y 
R2 



is hydrogen, (Ci-C6)alkyl, aryl(C,-C6)alkyl, (Ci-C<)alkDxycarbonyl, 

aryloxycarbonyl, aiyl(Ci-C6)alkoxycarb6nyl, aminocarbonyl, 

(Ci-C6)alkylaminocaiiK)nyl, or di(Ci-C6)alkylaiiiinocarbonyl; 

is hydrogen, (Ci-C^alkyl, (Ci-C6)aIkoxy, (Ci-Q;)alkoxyinethyleneoxy, 

aiyl(Ci-C6)alkoxy, halo, hydroxy, amino, (Ci-C6)alkylamino, 

di(Ci-C6)alkyl£mino, aryKCi-C6)alkylaimno, (Ci-C6)alkanoylainino, 

aniinocaii)onyloxy, (Ci-C|o)alkylaininocarbonyloxy, 

di(Ci-Cio)aU^laniinocaiix>nyloxy,tetrahydnnsoquinolylcaTbonyloxy, 

aryl(Ci-Cio)alJ5ylaininocaibonyloxy.(Ci-G6)alkoxycarbonyloxy, 

aiyl(Ci-Cg)alkylcarbonyloxy; 

is oxygen (O), sulfur (S) or NR^^" where R^® is hydrogen, (Cj-Cyialkyl, aiyl 
oraryl(Ci-C6)alkyl; 



-(CH2)m— ^f ) R^ <Cii2)tn N H R« 






-(CH2)„— N 



o 



-(CH2)„— N 



S 
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-(CH2)„ ^ \ r6 or-(CH2)„-NR3R* 



-(CH2)„ 




(R"), 



or and together with the nitrogen to wliich they are attached fonn the ring 

^(CH^ ^ ^ 

— N N Rf or — N C — (CHANRSR* 

where 

is hydrogen, (Ci-C<;)alkyl, aryl(Ci-C6)alkyl, (Ci-C6)alkylcarbonyl, 
(Ci-C6)alkoxycarbonyl. (C3-C6)alkenyl, (C3-C6)alkynyl, aryl, 
aniino(Ci-C5)alkyl, mono(Ci-C6)alkylainino(Ci-C6)alJqrl or 
di(Ci-C6)alkylaniino(Ci-C6)a]kyl; 
R'* is hydrogen or (Ci-C5)alkyl; 

R* is hydrogen, hydroxy. (Cj-Cyalkoxy. amlno(Cj-C6)alkyl, 
iiK>n(KayI(Ci-C:()aIkylaniino(Ci-C5)allgrl. 
diaryl(C|-C5)alIgrlamino(Ci-C5)a]kyl, (Ci-C6)aUEaiioylo9cy or 
aryl(Ci-C6)alkyl; 

is hydrogen, (Ci-C<5)alkyl, aryl. aiyl(Ci-C6)alkyl, (CpC^alkylcarbonyl. 

aryl(Ci-C6)alkylcarbonyl or (Ci-C6)alkoxycarbonyl; 
R' is hydrogen, (C,-C6)alkyl, (C2-C6)alkenyl. (C3-Cfi)alkynyl. phenyl, 

aiyl(Ci-C5)alkyl, pyridyl, pyrinridyl, pyridazinyl, pyrazinyl orquinolinyl; 
R* and R' are independently hydrogen, (Ci-C;5)alkyl or aryl(Ci-C6)alkyl; 
R" is (Ci-C6)alkyl, (Ci-C6)alkoxy, hydroxy, halogen, nitro or trifluoromethyl; 
m isanintega-fiom2to7; 
n isanintegerfitHD0tt)3; 
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p isanintega^from 1 to3; 
r is an integer from 0 to 2; and 
s is an integer from 0 to 6; 

and pharmaceutically acceptable addition salts th^eof and optical and geometric 
isomers orracemic mixtures thereof. 

2. The compound of Claim 1 

wha:ein 

is hydrogen, (Ci-C6)alkyl, aryl(Ci-C5)alkyl, (Ci-C6)alkylcarbonyl. 
(Ci-q5)alkoxycaibonyl, (C3-C6)alkcnyl, (C3-C6)alkynyl or aryl; 
R"^ is hydrogen or (Ci-Cyalkyl; 

is hydrogen, hydroxy, (Ci-C5)alkoxy. (Ci-C5)alkanoyloxy or 
aiyl(CrC6)alkyl; 

R^ is hydrogen, (Ci-C6)alkyl, aryl, aTyl(Ci-C5)alkyl, (Ci-C6)alkylcarbonyl, 

aryl(Ci-C6)alkylcarbonyl or (Ci-C6)alkoxycarbonyl; 
R^^ is (Ci-C5)alkyl, (Ci"C5)aIkoxy, hydroxy, halogen, nitro or trifluoromethyl; 
m is an integer from 2 to 7; 
n is an integer from 0 to 3; and 
r is an integer from 0 to 2. 

3. The compound of Claim 2 wherein 

X is hydrogen, (Ci-C<;)alkyl, (Ci-C5)alkoxy, (CrC6)alkoxymethyleneoxy, 
aryl(Ci-C6)alkoxy, halo, hydroxy, (Ci-C6)alkanoylamino, 
aminocarbonyloxy, (Ci-Cio)alkylaminocarbonyloxy, 
di(Ci-Cio)alkylaminocarbonyloxy, aryl(Ci-Cio)alkylaminocarbonyloxy, 
(CpC5)alkoxycari>onyloxy, tetrahydroisoquinolylcarbonyloxy or 
aiyl(Ci-C5)alkylcarbonyloxy; 

R^ is hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, (Ci-C6)alkoxycaibonyl, 
aryloxycarbonyl, aryl(Ci-C5)alkoxycarbonyl, aminocarbonyl, 
(Ci-C6)alkylaminocarbonyl, or di(Ci-C6)alkylaminocarbonyt 



1 
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m is an integer from 2 to 7; 
n is an integer from 0 to 3; and 

pharmaceutically acceptable acid addition salts thereof and optical and geometric 
isomers or racemic mixtuxes thereof. 

4. The compound of Claim 3 wherein 

X is hydrogen, hydroxy, halo, (Ci-C6)alkyl, (Ci-C5)alkoxy, 

(Ci-Q)alkylaminocarbonyloxy, tetrahydioisoquinolylcarbonyloxy, 
di(Ci-Cg)alkylaminocarbonyloxy or aryl(Ci-Cg)alkylaminocarbonyloxy; 
is hydrogen or (C|-C5)alkyl; 

R^^ is (Ci-C6)alkyl or halogen; 

n is 1 or 2; . 

m is 2, 3 or 4; and 

r isOorL 

5. The compound of Claim 4 wherein 

X is hydipgen, S-hydioxy, S-methoxy, S-meftylammocaibonyloxy, 

5- dimethylaminocarbonyloxy, S*methylethylaminocaibonyloxy, S-bn>mo, 
7-bromo, 5-phenyImethylaminocarbonyloxy, 6-chlon>, 6-hydioxy, 

6- methoxy, 6-methylaminocarbonyloxy, 6-methylethylaminocarbonyloxy, 
6-dimethylaminocarbonyloxy, 6-phenylmethylaminocarbonyloxy, 
S-hexylaminocarbonyloxy, 5-heptylaminocarbonyloxy, 

5- tetrahydroisoquinol-2-ylcarbonyloxy, 6-hexylaminocarbonyloxy, 

6- heptylaminocarbonyloxy or 6-tetrahydroisoquinol<2-ylcarbonyloxy; 
R^ is hydrogen, methyl or meidiylaminocaitonyl; 

R^^ is methyl, hydrogen, chloro or trifluoromethyl; 
m is 2; and 
r is 0 or 1. 

6. A pharmaceutical composition which comprises a pharmaceutically 
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acceptable earner and a i)haiinaceutically effective amount of the compound of 
Claim L 

7. A method of alleviating menu>iy dysfunction which comprises 
administering to a patient an efFecdve amount of the compound of Claim L 

8. A method of treating depression which comprises administering to a patient 
an effective amount of the compound of Claim 1. 

9. A method for preparing a compound of formula Vm 




(vni) 



wherein 

X is hydrogen, (Cj-CyalkyU (Ci-C5)alkoxy, aryl(Ci-C6)alkoxy, halo, 
hydroxy, amino, (Ci-C6)alkanoylamino, aminocarbonyloxy, 
(Ci-C2o)alkylaminocarbonyloxy, di(Ci-Cio)alkylaminocarbonyloxy, 
tetrahydroisoquinolylcarbonyloxy, aryl(CpC5)alkylaminocarbonyloxy, 
(Ci-Q)alkoxycarbonyloxy,aryl(Ci-C6)alkylcaibonyloxy; 

which comprises reacting a conipound of Formula XVI. 




(XIV) 



wherein X is as defined above and Q is fluoro or nitro, with acetohydroxamic acid 
in die presence of a base and obtaming the compound of Formula Vm. 



-109- 



wo 94/12495 PCT/US93/11416 



10. A method for prq>aring a compound of Fbrmula Vm 




(Vni) 

wherem X is hydrogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, aiyKCi-Cyalkoxy, halo, 
hydroxy, alkanoylamino 

which comprises reacting a compound of Fomuila XIV 

(X)ri- 



-a: 

(XIV) 



wherein Q is fluoro or nitio, with acetone oxune in the presence of a base and 
obtaining tfie CQnq)ound of Fonnula XV 



.0-N = C(CH3)2 

(X)£- 

'CN 

(XV) 



and treating die compound of Foraiula XV witii add and obtaining the 
corresponding compound of Formula VIIL 



-110- 



INTERNATIONAL SEARCH REPORT 



Int ional application No. 
PCT/US93/H416 



A. CLASSinCATION OF SUBJECT MATTER 

IPC(5> :Please See Extra Sheet. 

USCL iPleaae See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentatioD searched (classification system followed by classification symbols) 
U.S. : 544/62, 137, 238. 295, 357; 546/147. 198, 270; 548/241; 514/228.2, 233.8, 254, 307, 321, 338, 379. 



Documentation seaicbed other than minimum documentation to the extent that such documents are included in the fields seaiched 



Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 
CAS ONUNE STRUCTURE SEARCH IN REGISTRY FILE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category^ 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
X 



US,A, 3,707,364 (Becke et aL) 26 December 1972, column 
3 line 1. 

US. A, 4,533,731 (Ibuki et aL) 06 August 1985, see 
compounds 1 52* 1 54. 

US,A, 4,549,023 (ibuki et al.) 22 October 1985, see 
compounds 10, 13 and 16. 

US, A, 3,725,431 (Gschwend et al.) 03 April 1973, see 
entire document. 

US,A, 3,681,382 (Gschwend) 01 August 1972, see 
examples 3-4. 



"xj Further documeoti are listed in the continuation of Box C. Sec patent family annex. 



•0* 



Specitl eisfitofki of cM 

dooBBcaAikliBac dw foicnt MM of ite an whfeh ■ BM 
to be put of ptfticukr lekvaaee 

otflier docttocBtpubltihed oo Of tiW the ktefi^^ 

donimml whfcfa may tfaraw doubli on priori^ claMi) or whicb ■ 
cited to citiUah ibe pubBcitioa date of uwdier citilioa or other 



itiiBffinf to n onl diietoNie, iiae. OThniilioD or other 



Jfiliof detebuthlerUHa 



Utcr doniffift tf pubtohed after the tntfrn a tywul fiiing die or priori^ 
dale and noimooofUci with die applkatioabitt died touDdesattod the 
principle or theoiy underfyfaii the inycaiii o tt 

documeiit of paitkular relevaace; the claimed iovcalioa canaot be 
iderad novel or caooot be oooaidered to involve an invenlivettep 
k die docomeatii taken alooe 



documeot of paitkubr refevance; the claimeil 
cooiidcred to involve to bvcntive tHep when the 
cocnbiaed with one or more other fucfa documeata, tuch 
beins obvioua to a peiaoa tktlkd in the ait 

docuncnC uR'uilm ' of the aama paHut fians^ 



Date of the actual completion of the international searoh 
23 FEBRUARY 1994 



Date of mailing of the international seareh rqx>it 

n-: ^ 1094 




Name and mailing address of the ISA/US 
Conuniflstoner of Patenu and Trademarks 
BoxPCT 

Wadiiflgton, D.C. 20231 
FacsimUe No. (703) 305-3230 



Authorized officer 

MATTHEW V. GRUMBLING 
Telephone No. (703) 30M235 



Fonn PCT/ISA/210 (second sheet)(July 1992)* 



INTERNATIONAL SEARCH REPORT 



Int .cional application No. 
PCT/US93/U416 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


Chmical Abstracts, Volume 61» issued 30 July 1964, A. Knoll, 
"BasicaUy substituted 1,2-beimsothiazoles", 12008g*12009a, entire 
abstract 


1 

1-10 



Form PCT/ISA/210 (conliniiation of second sheetKJuly 1992)* 



INTERNAnONAL SEARCH REPORT 



Im uional application No. 
PCT/US93/H416 



A. CLASSIFICATION OF SUBJECT MATTER: 
IPC (5); 

C07D 413/02. 413/04. 413/06. 413/14, 417/04. 417/14; A61K 31/535, 31/54. 31/495. 31/50, 31/44. 31/47, 

A. CLASSIFICATION OP SUBJECT MATTER: 
USCL : 

•544/62, 137. 238. 295. 357; 546/147. 198. 270; 548/241; 514/228.2. 233.8. 254. 307, 321. 338. 379. 



Form PCT/ISA/210 (extm sheei)(Juiy 1992)* 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within tiiis document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ EVIAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR D^LEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



